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PUBLISHER'S LETTER 


Graphite bomb is too 
clever by half 


Just recently, in the conflict in the Balkans, 
we've heard of a new "graphite" bomb which 
has been used to temporarily disable the elec- 
trical grid. NATO spokespersons trumpeted 
the new bomb as a breakthrough, saying that 
they “have their fingers on the switch" and 
can take out the power at any time without 
doing permanent damage to the country's in- 
frastructure. Well, I just wonder about that. 


ет Supposedly, the new bomb is detonated 

above the high voltage switchyard for a power 
station or for a major substation. The bomb produces a dense cloud of 
graphite several hundred metres wide and this proceeds to short out all the 
high voltage switchgear in the area and the power station or substation is 
then off the air. No major damage is done but the effect is to immediately 
disable the power grid and hence prevent military activities that would 
otherwise occur. 


There seem to be several holes in this story. First, I can’t imagine how a 
dense graphite cloud propagated by a major explosion over a high voltage 
switchyard would only cause temporary disablement. As far as I can see, it 
could well put the respective power station or substation completely out of 
commission. Just imagine — everything in the yard, high voltage fuses, 
insulators, switchgear — all of it would have graphite forced into every nook 
and cranny. How would you clean it out? It would not be simply a matter of 
washing everything down with a high pressure hose; graphite is not easy 
stuff to clean off. 


No, the chances are that the graphite would well and truly permeate the 
surface of all insulators and switchgear. In fact, if all the fuses did not let go 
immediately, it is quite likely that all the graphite could provide the basis of 
a major fire. So it is possible that a great deal of the installation would have 
to be replaced, or if not, all of it would have to be painstakingly disassem- 
bled, cleaned and checked before it was put back into commission. 


In peacetime such a re-commissioning of a large switchyard would 
probably take months and cost millions of dollars. In a country on a wartime 
footing, it is not likely that such damaged switchyards could be properly re- 
commissioned until long after the cessation of hostilities. So NATO doesn’t 
simply have their finger "on the switch” — they've done a great deal more 
harm than that. It is also arguable whether they have stopped any military 
activities by killing the power. 

No, it seems to me that the graphite bomb is another example of technical 
overkill. Is this just technology for technologies’ sake? Surely, if the desired 
result is to temporarily disable the grid, all that needs to be done is to take 
out a few of the high voltage transmission towers. You don’t need a high- 
tech bomb for that. 


Leo Simpson 
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Watch-Dog Timer 


By adding a timing reset instruction 
to the outer loop of your program, 
this card will apply a hardware reset 
to the computer in the event of a lock 
up. Utility software for DOS, 
Windows 3.1, Win 95, Windows NT, OS/2 & UNIX. 
Cat.17044 
Cat.17050 WatchDog 
CD ROM IDE ISA Controller Card 
Don't slow down your hard drive 
access speed! Put your CD 
ROM on a separate controller. 
This card will allow. you to sim- 
ply add a CD ROM drive. Address 1F0/170 and IRQ's 
14,15 with primary or Secondary select. 
CaL6385 CD ROM IDE ISA Controller Card 
Also available, an 8 EIDE Device Card 
‘Cat, 2820 БА Quad Channel EIDE Card. 
Cat. 2692 HDD Cont PCI 4 Ultra DMA devices 


Hard Disk Drive Duplicators 


Hard disk drive duplicators 
Offer a low cost, high 


$349 


$33 


$199 


performance solution whether 

you want high-volume 1 mas- 

ter to 8 drive copying or quick, 

low volume, 1 master to 2 

drive copying. Features include: 

* Track by track, file by file, whole or partial drive 
copying 


* Accepts different geometry drives including 2.5" and. 
3.5” drives 


* Copy Win 95 / 98 operating systems in minutes 
Cat. 6428 Нага Drive. Duplicator Two Drives $2899 
Cat. 6427 Hard Drive Duplicator Eight Drives $6499. 
Compact Multimedia FM Radio Receiver 


mmm A high FM stereo radio that 
NIMES ce ito a coal mon a Pat 


Бас СА stereo RCA cable connects to a 
Nj ЖІ sound card. An antenna also plugs 
Ма 9 А Е into the unit. Fully clickable con- 


trols enable you to scan the fre- 
quencies from 87.5 to 108MHz, tune a particular sta- 
tion & name it as one of ten preset stations, 
‘Cal. 3304 — Wizard Radio FM Radio Receiver 
Multi 1/0 ISA Card 
A versatile interface card that supports 2 РОР, 2 HDD 
As well as 2 16550 compatible serial ports, 1 ECP/EPP 
Printer port and 1 games port. 
Cat. No. 2055. Multi VO Сага 


$79 


| Phone: (02) 4389 8444 


Welcome 


sales Q mgram.com.au 
Dealer Enquiries AUStralia-Wide Express Cour 
We welcome Bankcard Mastercard VISA Amex 


Web-Based Training 

New courses now available! In 
98, Quicken 98, Lotus Notes, Internet Tools 
(Netscape) and more courses on ТСР / ІР, 


*Full details at www.tol.com.au 


USB Converters 
Looking for ways to protect 
your peripheral investment, 
While moving to USB-based 
systems? We carry a range of 
converters and adapters, 
including USB to parallel, USB 
to serial, USB to RJ45 and 
USB to ATAPI. You can even 

Network two computers via their USB ports and save 

0n the cost of network cards. 

USB to Parallel 
USB to Serial 
USB to ATAPI 
USB to Ethernet. 

Cat. 9107 USB to USB (interlink) 

Two Port USB Card PCI 

Provides 2 USB ports with a 

bandwidth up to 12Mb/s. 

Supports real time dynamic 

insertion and removal of up 

to 127 devices. 

Cat. 2822 Two Port USB Card PCI 


USB Manual Switch Box 
A bus powered, electronic, 
push button manual switch 
box which allows 4 PC's to 
share a single USB device 
on a one-at-a-time basis. 
USB Manual Switch Box $69 


$109 


Cat. 12049 


USB Hubs 

Choose from 2, 3, 4 or 7 port models. The three port 
model provides one high-speed RS232 serial port, one 
printer port and 3 downstream USB ports. All support 
both OHCI (Open Host Controller Interface) and UHCI 
(Universal Host Controller Interface). 

Cat. 2804 2 Port USB Hub. 

Cat. 2682 3 Port USB Hub + 1S/1P 
Cat. 2628 4 Port USB Hub ЕЗ 
Cat 2803 7 Port USB Hub $169 


USB Cables & Motherboard Connectors 
The USB contains two connector types - A and B. All 
USB ports on your PC will be of Type A. Type A is 
also used on those devices in which the external 


$69 
5239 


info@mgram.com.au 
ier (To 3kg) $10 


from $9.95 per month* 
cluding Windows 


A number of courses are “Microsoft 
Certified Professional - Approved Study 
Guides” 


Over 180 courses on offer 


cable is permanently attached, such as. keyboards and 
mice. Type B is used in applications which require 
detachable external cable such as printers, scanners 
and modems. A Type А/В cable is used to connect 
these devices to a hub and to connect the hub directly 
to your PC. 
If your motherboard 
already has dual USB 
Port pin connection 
headers then you can 
add 2 USB ports to 
the backplane. The 
two 5 pin (or 4 pin) 
connectors are plugged directly onto the. motherboard 
Connector to provide two Series A USB ports, 
CaL8099 USB Cable 2m Type A Male/Male 
2m Type AB Male/Male 
Cat9095 USB Ext Cable 2m Type A Male/Female 
Cat. 2660 USB Connection for M/B 2 x 4 
Cat. 2805 USB Connection for M/B 2х5 
PCMCIA Reader/Writer - USB 
Supports PC Card Type | and 
Type II ATA Flash card and is 
hot swappable so it can be 
dynamically plugged in or 
removed from USB роп. 
Active LED indication of 
Power and read / write operation. 
Cat. 6489 PCMCIA Reader/Writer -USB 


Year 2000 BIOS Card 
This card has passed the 
| NSTL ‘Year 2000 
| Compatibility Test" pro- 
gram and carries the NSTL 
"Compatibility Test" seal, 


Even Pentium motherboards are not immune to the 
Year 2000 bug! This Year 2000 BIOS Card Solves the 
problem of progression from 1999 to 2000 as well as 
2151 century leap years. It is also double-buffered to 
take care of the Crouch-Echlin effect. 

Cat. 3359. Year 2000 BIOS Card 

E&OE All prices include sales tax MICROGRAM 


$129 
0699 


Fax: (02) 4389 8388 


Web site: 
www.mgram.com.au 


Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 


FreeFax 1 800 625 777 


Vamtest Pty Lid trading as MicroGram Computers ACN 003 062 100 


FreeFax 1 800 625 777 || 


Run out of room on your hard disk drive? 


Want to upgrade to a bigger one? 
Here's how to do it without the software hassles. 


WITHOUT 
reinstalling software 


HE HARD DISK DRIVE that 
came with your new PC might 


have seemed pretty big a cou- 
ple of years ago but it's surprising 
how quickly it can fill up. 

Both applications and operating 
systems are growing in size all the 
time, so it doesn't take long for hard 
disk space to disappear, particularly 
if you like downloading huge files off 
the netor storing music or video files. 

Not too long ago, a 1.6-2GB drive 
was the standard but these are now 
considered modest compared to to- 
day's monsters. And as disk sizes have 
grown, the prices have come down. A 
typical 4.3GB drive can be picked up 
for about $240, while a 6.4GB drive 
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will set you back around $290. The 
latter is clearly the better buy if you 
can afford it. 


You need space! 


A hard disk that’s almost full not 
only prevents you from adding extra 
applications and files but can serious- 
ly degrade system performance as 
well. 

There are two main reasons for this. 
First, the space that can be devoted to 
virtual memory, so that system RAM 
can be freed for other tasks, shrinks 
dramatically. Second, you can liter- 
ally run out of room to store the tem- 
porary files that are created by Win- 
dows 95/98 applications as you work. 


By GREG SWAIN 


As a result, your work grinds to a halt 
with frequent “out of memory” or 
“disk full” error messages. 


Installation options 


There are several options when it 
comes to installing a new hard disk 
drive into your PC. Most people take 
the easy path and simply add the new 
drive as drive D. 

Assuming that the motherboard has 
at least two IDE ports (primary and 
secondary), the new drive can either 
be slaved with the first (ie, connected 
to the same port) or installed as a 
secondary drive on the second port. 

Typically, this involves setting the 
jumpers on the back of the drive to 


configure it as a master or slave, ac- 
cording to the drive manufacturer's 
instructions. On newer drives, the 
various jumper configurations are also 
usually shown on the label attached 
to the top of the drive. 

Once the new drive has been recog- 
nised by the system BIOS, it is then 
Partitioned and formatted in the usual 
manner. 

The big advantage of this scheme is 
that you don't have to reinstall any 
software. After all, it's a real hassle to 
reinstall the operating system and all 
the applications, then download and 
reapply any patches or upgrades. 

And that’s before you even move 
your work files across. It can take 
many hours of work before your sys- 
tem is up and running again. 

But what if you simply want to 
replace your existing C drive with the 
new drive? 

There are several reasons why you 
may want to do this. First, the new 
drive is likely to be faster than the old 
drive, so making it the boot disk will 
give you better performance, Second, 
you might want to remove the exist- 
ing drive altogether and use it to beef 
up capacity in another machine. 

So is there an easy way to transfer 
everything, including the operating 
system, from the existing drive to the 
new drive and then make the latter 
the boot drive under Windows 95/98? 

The answer is “yes” and the method 
is really quite straightforward, 

The following procedure has been 
gleaned from several sources on the 
net and worked perfectly when tried 
on a couple of test computers. It as- 
sumes the use of EIDE drives and Win- 
dows 95/98 and should work in virtu- 
ally all cases although, as with most 
things to do with computers, there are 
no absolute guarantees. 

What you have to do is first install 
the new drive as drive D, partition 
and format it, and then copy across all 
the files from the existing C drive. 
You then reconfigure the new drive so 
that it becomes the master (C:) drive, 
change the CMOS settings so that the 
drive is recognised and then make the 
primary partition the active partition. 

lt sounds easy when we say it 
quickly, doesn’t it? OK, let’s describe 
the procedure in a little more detail. 


Installing the new drive 


The first step, as we've said, is to 
install the new drive as a slave or 


Peers ts a, 


(his hard disk drive has three sets of jumper pins for selecting the type of drive 


(master or slave) and these are located 
power socket. In this case, the drive is 
(MA) jumper is to its right. The third р 


between the I/O cable socket and the 
jumpered as a slave (SL); the master 
air of jumper pins is labelled CS, which is 


for a special "cable select" IDE connection cable (see panel). 


secondary drive, so that it becomes 
drive D. There are a couple of things 
to watch out for here. 

First, if you intend connecting the 
new drive to the same IDE port as the 
existing C drive, it mustbe configured 
as а slave. 

Second, check the jumper options 
for the existing C drive. On some 
drives, you will need to alter the jump- 
ersto change from a single (drive used 
on its own) configuration to a master 
configuration. On other drives, the 
two configurations have the same 
jumper settings. 

If the new drive is used on its own 
on the secondary IDE port, it must be 
set to the single drive (or master) 
configuration. But if there's already a 
ZIP drive or CD-ROM drive (or any 
other drive) on this port, be sure to 
configure one as a master and the 
other as a slave. 

Once the new drive is in, turn the 
PC on and load the CMOS setup pro- 
gram (on most PCs, press Del as it 
does its memory check). 

You now have to load the new 
drive's settings into the system BIOS 
at the Drive D line. In most cases, all 
you have to do is set the drive type to 
"Auto" (for auto-detect) and the mode 
to “LBA” (logical block addressing), 
leaving all other fields blank. 

This will allow the computer to 
automatically detect the drive and 
determine its settings. If your system 
BIOS doesn't support auto detect and 


LBA, you will have to manually enter 
the number of cylinders, heads and 
sectors per track into the appropriate 
fields. 


BIOS disk limits 


It's here that you may run into BIOS 
limitation problems. Many older 
BIOSes, particularly on 486 (and 
lesser) machines, are unable to recog- 
nise disk sizes above 528MB, while 
some BlOSes cannot recognise disk 
sizes beyond 2.1GB or 3.27GB. In ad- 
dition, many recent BIOSes cannot 
recognise disk sizes larger than 8.4GB. 

One way around this problem is to 
use a BIOS translation program such 
as Ontrack's Disk Manager. Some- 
times, this software will be supplied 
with the new disk drive. If not, it can 
usually be downloaded from the drive 
manufacturer's web site. 

Western Digital, for example, have 
a utility called EZ-Drive (available 
from www.wdc.com/support). This 
utility allows you to correctly parti- 
tion and format a Western Digital 
drive, so that your system BIOS recog- 
nises its full capacity. 

Another way around the problem is 
to get a BIOS upgrade from the PC's 
manufacturer or from the motherboard 
manufacturer (check their web sites). 
Yet another option is to üpgrade the 
motherboard. 

We'll assume here that your BIOS 
supports auto detect and LBA, and 
that the drive is correctly recognised. 
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Table 1: Hard Disk Sizes & BIOS/Operating System Limitations 
Disk Size BIOS Issues Windows 95a Windows 95b/98 Windows NT - 
Older BlOSes do not 
Nor ES bigger 
ап 528MB. Requires the 
>528MB | Use of BIOS translating 
software (eg, Ontrack's 
Disk Manager). 
ҒАТ16 partitions are | Supports FAT32 partitio DES 2 
Some BlOSes do not La 2 ирро! 2 partitions. L4 a 
хвлов esame pasiene arealer! imer han 31GB reure | Себеле аса меа | "тотты. 
ОЕ: multiple partitions. | formatted as а single drive, = 
FAT16 partitions are provided there areno | —.  . — aa 
243GB limited to 2.1GB. Drives BIOS limitations. FAT16 partitions are 
T larger than 2.1GB require limited to 2.1GB. An NTFS 
multiple partitions. boot partition is limited to | 
FAT16 partitions are E Bruns 
Most BlOSes don't limit e ier than 19 
j iti limited to 2.1GB. Drives artition can be 
>8.4GB recognise partitions greater) |, < partition be 
ger than 2.1GB require 12GB. 
EET multiple partitions. Ue 


When you enter the information for 
the new drive (or allow the computer 
to auto detect it), make a note of the 
settings for both the existing drive 
and the new drive (just in case!), then 
save and exit the CMOS setup. 


Partitioning & formatting 

The next step is to partition and 
format the new drive. To do this, load 
Windows 95/98, then restart the com- 
puter in MS-DOS mode (click Start, 
Shut Down, select "Restart the com- 
puter in MS-DOS mode?" and click 
Yes). 

Now, at the DOS prompt, enter fdisk 
and follow the on-screen menus to 
partition the new drive. 

It's absolutely vital here that you 
first choose option 5 (Change Current 
Fixed Disk Drive) and specify the drive 
that you want to partition (ie, the new 
drive). If you only previously had one 


Add/Remove Programs Properties 


E 


programs, and 


computer, run diagnostic 
fix any problems. To create a startup disk, 
click Create Disk. You will need one floppy disk. 


hard disk drive, the new drive be- 
comes drive 2 and this is the one to 
specify. Don't attempt to repartition 
your current drive (drive 1), If you do, 
you will erase the contents of the disk 
and that's just what you don't want. 

Having selected the new drive for 
partitioning, select menu option 1 to 
create a primary DOS partition. The 
maximum partition size that can be 
created depends on your operating 
system, so you may also have to create 
extended partitions to access the full 
capacity of the disk. 

Windows 95a uses the FAT16 file 
system, which limits partition sizes 
to 2.1GB. This means that if you are 
partitioning a 4.3GB drive, you would 
have to make two partitions: a pri- 
mary DOS partition of 2.1GB and an 
extended DOS partition also of 2.1GB. 
You can, of course, divide the drive 
into smaller partitions if you wish but 


il 


Туре the name of a program. foldet, or document, and 
Windows will open it for you. 


|хсору c: V." /е/Һ/К//с d x| 


old drive to the new drive. 


note that you must create a primary 
DOS partition, otherwise the drive will 
not boot. 

By contrast, Windows 95b and Win- 
dows 98 both support the FAT32 file 
system. This means that you can par- 
tition and format even the largest hard 
disks as a single drive (in theory, up to 
two terabytes, or 2TB). 

Another advantage of FAT32 is that 
ituses much smaller cluster sizes than 
FAT16 and this saves hard disk space. 

Provided you have Windows 95b or 
Windows 98, it's quite easy to create a 
FAT32 partition — just type fdisk at 
the DOS prompt and answer "Y" to 
the on-screen prompt “Do you wish to 
enable large disk support? Y or N". 

You then select the new fixed disk 
and create a primary DOS partition in 
exactly the same manner as for a 
FAT16 system. 

Once the new disk has been parti- 


Fig.2: make sure that you include all switches in your 
xcopy command when copying across the files from the 


y the way, the same command 


Fig.1: creating a Startup Disk. This is required for making 


the primary partition on the new drive the active partition. 
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works for copying files between floppies or between a CD- 
ROM and a hard disk drive, ensuring you get all files 
including the hidden ones. 


tioned it must be formatted. Reboot 
the computer (this must be done for 
the changes to take effect), return 
to MS-DOS mode and (at the DOS 
prompt) type: 


format d:/s 


This will format the new drive and 
Copy across the system files to the 
primary DOS partition. If you have 
one or more extended partitions as 
well, these will have to be formatted 
separately (but without the /s switch) 
to provide the additional logical 
drives. 

If the drive is formatted using EZ- 
Drive or similar software, you may 
have to transfer the system files to the 
new disk using the sys (system) com- 
mand. To do this, type: sys d: and 
press «Enter». 


Creating a startup disk 

You now have to create a Windows 
95/98 Startup (boot) Disk. Allow Win- 
dows to load, then click Start, Set- 
tings, Control Panel and double-click 
the Add/Remove Programs icon. 

Next, click the Startup Disk tab, 
then click the Create Disk button and 
follow the prompts — see Fig.1. Label 
the new Startup Disk and putit to one 
side. It will be used later on to boot 
the computer, after the drives are 
swapped. 


Copying the files 

Before copying the files across to 
the new drive, shut down all running 
applications. It’s also a good idea to 
shut down (or disable) any utilities in 
your System Tray (at the righthand 
end of the Taskbar). 


ar but has the disk connectors clearly marke 


disk 
(et 


imes master and slave. 


The drives are simply connected to the appropriate connectors. If you want to 
make your master the slave (and vice versa) you just Swap the connectors over, It's 
that simple. So why is this simple system not used very much? 


It could be because CS cables аге not easy to obtain. But if you can find one, it 


makes life easy! 


You're now ready to copy every- 
thing across from the C drive to the 
new D drive and to do this we use the 
Xcopy command with a number of 
Switches. To copy the files, click Start, 
Run and type: 


xcopy c:V.* /e/h/k/r/c d: 


and click OK. This command 
instructs your system to copy all the 
files across, including: 
(1) all subdirectories, even if they are 
empty (the /e switch) 
(2) all files with hidden and system 
file attributes (/h); and 
(3) all read-only files with the read- 
only attribute retained (/k/r). The /c 
switch instructs the system to ignore 
errors. 

Depending on how many files you 
have on your existing hard disk, this 
operation could take quite some time. 


Swapping the drives 
Now shut down Windows 95/98, 
turn off the computer and change the 


ir Variations 


rima n! 
formatted, after which you reinstall 


ld 
drive as C and configure the new drive as D- 


before copying the files across. 

The advantage of this method it that. you 
only have to run fdisk once. The disadvan- 
lage is that more drive swapping is in- 
volved. 

Another variation is to copy the files 
across using the Windows Explorer. Be- 
fore doing this, you must first set the Ex- 
plorerto show all files (click View, Options, 


е 
tem, Performance, Virtual Memory, 
lect "Let me choose my own virtual memory 

Settings” and select the D drive). 

Reboot so that the changes take effect, 
then click (C:) in the lefthand pane of the 
Windows Explorer, click Edit, Select All, 
Copy and paste it into the D drive. Finally, 
Testore the original swap file setting (ie, 
"Let windows manage my virtual memory 
Settings") when you boot from the new 
drive. 


jumper settings so that the new drive 
becomes the master drive. The old 
drive can either be removed or con- 
figured as the slave/secondary drive. 

Next, insert the Startup Disk into 
the floppy drive, turn on the PC and 
edit the CMOS settings for the hard 
disk drives to reflect the changes just 
made. Save these. settings, then con- 
tinue booting with the Startup Disk. 

If you find your computer fails to 
boot from the floppy disk, it may be 
that the CMOS setup has been told to 
boot from the C drive only. In this 
case, it will be necessary to edit the 
CMOS setup so that the system boots 
from a floppy disk. 

You will find an option somewhere 
in the CMOS setup which allows. you 
to select which drive the machine 
boots from. 


Making the partition active 

Once the machine has booted to the 
A: prompt, type fdisk (this utility will 
be on the Startup Disk) and select 
option 2 to make the primary parti- 
tion on the new hard disk drive the 
active partition, Whatever you do, 
don’t change the primary partition size 
or you will lose all information on the 
disk. 

Next, exit fdisk, remove the floppy 
disk and reboot. Your system should 
now boot Windows 95/98 from the 
new hard disk. What's more, your sys- 
tem should be exactly the same as 
before, with all settings and applica- 
tions intact. 

Finally, if you were previously hav- 
ing problems with your system, the 
above procedure will copy those same 
problems to the now drive. If your 
system is corrupted, the best approach 
would be to use the new hard disk as 
an excuse for a fresh installation. sc 
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DICKE SMITH 


LED 10mm Round 


Super Bright Red 
This clear LED lights up red. — ff 
It is 6000mcd @ 20mA. p. 


1.9 VDC typical 


2o ЕИ 


"NEW 


[Programmable Logic device straight from your PC! 
ers a solution from concept through to 

ing. The kit includes software on CD-ROM, РС 
ng cable, ISP(In System Programming) manual and 


Where do you go for a wide range 
of NEW electronic products? 


A low cost starter kit, designed as an entry level 
‘to programmable logic and desktop in-system programming. 
ock, push-button switches, and eu 
testing. Includes 2 CPLDs 


| Megabit 1 Megabit EPROM Аа 
WU x8 


5 П 4% 


wee 2 
УУ5ТА-6 Pyropen Junior 


^ d quality pears herd Tee ion Buzzer Piezo 2-Топе 3-Wire 90dB Sloping Case 
WI plazo tenidonisnd оган ove De * Operating voltage: 6-16У DC * Maximum current: Dimensions: 189 x 134 x 32 х 55mm. 
15тА (single tone), І0тА (pulse two-tone) Made from ABS plastic. 


* Frequency: 3.5KHz +/- 0.5KHz * Minimum sound 


pressure: 9048 @ 30cm 
$995 NEW 


Sloping Case 
Dimensions: 134 x 189 x 32 x 55mm. Made 
from ABS plastic. 


With battery compartment. Made from 
42 ABS plastic. 
51389 ь 514% le 3 
> а NEW © em 


509: 

МЕУУ 513% &. á 
| NEW - 
Sloped Handheld Case 


104.5(W)x189(L)x33.2/59(H)mm. 


13.5V DC NEW c 
1.0 Amp Adaptor Charger Cabinet & Discharger Charger NiCad/NiMH Cabinet 


5 Hrs Nicad & 8 Hrs NiMH charging ability. 
For "AA", "AAA", "C", "D" and "9V" batteries. 


5435 
NEW 


Suits AAA, AA. 
C. D, 9V batteries 


522%- 
NEWS 


We have made a scoop 
purchase on this handy 
adaptor and we're passing 
the savings onto you! 


PURCHASE! 

HURRY WHILE ы 
STOCKS LAST Safety Switch 
í 5 Hrs NiCad & 8 Hrs NiMH 1.8m Cord 


charging ability. For “AJ 
ААА” and "SV" bat 


53159 
МЕУУ 


Wich rape twin adaptor. 


LIMITED STOCKS 
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Where do you go 


for all your super kit needs ? 
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Surround Sound Decoder 999 
with Delay 


Build your own analogue surround sound decoder and 
save yourself a packet. While a time delay is often used 
to create an echo effect, it can also add a feeling of 
spaciousness to a recording. The delay circuit is based 
опа common digital delay IC. A single front panel allows 
you to select a rear channel delay of Oms, Sms, 20ms, 
25ms or 33ms. The main use for the delay is to improve 
the direction and clarity of the front channels. Use this 
kit to add to the surround sound effect in your home! 
Kit contains PCB, case, front/back panels 


and all components. €» May '99 


K5409 


ISW “Brick” 990 


Stereo Amplifier 

This great compact unit delivers 15W per channel in 
Stereo, allowing you to add extra channels to your 
home theatre setup, eg rear or centre speakers, It 
сап be easily hidden due to its size, and accepts line 
Qutput from any source. Use this with your Surround 
Sound Decoder kit (K 5409) for a low-cost home 
theatre setup! Includes deluxe pre-punched black 


‘case, front panel label, 
€» Jun '99 


and all components. 


Cybug е 

Have you ever wanted to make a mechanical insect that 
appears to have its own intelligence? Make a self-propelled 
robot that copies the behaviour of simple insects like a 
cockroach, Designed from simple analogue circuitry, Cybug 
can sense and move away from physical objects like walls 
and furniture, can be light seeking (phototrobic) or light 
avoiding (photophobic) Comes with high quality PCB 


and all components. 
E Mar '99 


K 3560 


55095 


Battery not included 


Electric Fence 
Tester Q 


Attach this to the electric fence permanently, and the kit 
will lash to indicate the fence is operational. No batteries 
Tequired, includes case, xenon tube and all components. 


Kaos 


Direct Link is equipped with the service centre to supply you with a hassle free 
delivery direct to your door. PHONE 1300 366 644 to place your order 


Guitar Compressor Q 

* 9-12V DC power 

* Acts as an auto level contro! 

* Audio effects including 
Compression, sustain and limiting 

* Accepts signals from guitars, 
microphones or similar 

* Kit includes all components, PCB 


and instructions 
ЕШ wa 
GE Mar '99 


Electric Fence 
Voltage Tester Q 


Test range from .8kV up to I0kV. Includes neon, 
сазе, front panel label, and all components. 


5|7% 
МЕУУ 


VOLTAGE ттен 


Electric Fence Controller Q 
Higher output than previous design - up to 5іт 
multi-wire fence length. Design uses DC-DC 
inverter to supply 390V DC 

* Power supply: 12V DC 

* EMI suppressed output. 

* Much cheaper than commercial units 

* Includes high-quality sealed, 


weather-proof case й 
МЕШ Ар» 99 


worth 529 


570% 


^ ae 


PIC-based LED Fun Kit 2 


* Have fun and learn about Microcontrollers 
at the same time 

* One board lets you construct 8 different 
projects, including a timer, dice roller, 
mini alarm and more! 

* Includes buzzer, LEDs, programmed IC 
(PIC) and all components 

* Supply voltage: 3V DC 


Mains Monitor 202204 


* Great for rural areas or where applicances 
need to be protected against mains fluctuations 
* LED meter to indicate voltage level 
* If voltage falls outside pre-set range, 
power is switched ой. 
* User-selectable delay time 
* LED indicator shows if switch has been activated 
+ Includes punched & screened front panel, 
case, and all components, 


A102-83879. 
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Cigarette Vacuum Cleaner 
Lighter Plug Accessory Kit 
12V DC 2A А handy collection 


of attachments to 
convert a domestic 
vacuum cleaner 
into a powerful 
micro VAC. 


Special light duty version 
with builtin fuseholder 
for easy fuse replacement. 
277 


Transformer 

18V 6A 

Secondary output 0-18У, secondary 
current 6A, dimensions 80(Н)х96 secondary current 2A, 
(W)x74(D)mm, terminations flying. dimensions 80(H)x96(W) 
leads. x74(D)mm, terminations 
nee flying leads. 


Wae-see70°3 14° 


Transformer 
28-0-28V 2A 


Secondary output 28-0-28V, 


ia ы a 
" = 


240V 3 Core Ordinary Cat 5 

Duty 7.5A Cable Bult Stand Cable l 
2056 9 95° m 
95* per metre Cat 5 


d Solid-Core Cable 


$76 per 100m roll NEW 95" 
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Where do you go for 


your transformer and tool needs? 


101рс Bit Set 
with Carry Case 


With ratchet 
driver handle, 
magnetised bit 
holder and bits 


6/8 Pin Modular 
Crimping Tool 

Cuts & strips cables 

and crimps various 6pin and 8ріп 
modular connectors, including 6PAC 
(RI-1 D), éPÉC (8)-12) and 8P (RJ-45) 
including Flat. varieties. Rugged metal construction 
blade, Phillips, for accurate crimps. 
Square, Torx 72920 

and various 
security bits. 
Includes handy 
plastic storage 
carry case. 


39° 


Transformer SAME LOW PRICI 
18V 16.7A NOW WITH CARRY CASE 


Secondary output 0-18V, 
secondary current 16.7A, 
dimensions 114(H)x95(W) 


Hobby Super Drill Set 


An exciting addition to our range, 
representing excellent value for the 
hobbyist in search of a lightweight 
package for drilling, engraving, routing, 
shaping, sanding 
EE 1-17 
1461 


x95(D)mm, terminations 
fying leads 


wa n5: 6975 


Temperature / 7% 
Controlled 
Solder 


This station comes complete ~ 


Station 


with lightweight iron fitted with a silicon 

non-burn cable, iron- holder, cleaning 
and 2 comprehensive instruction 

manual. Supplied with a medium 

chisel tip as standard. 


Where do you go for all your 
exciting electronic needs? 


Stock 
H PRI will vary us 
HOT PR ICES он from store 3-15V Regulated 0-30V 5A Lab power supply 
to store 25A DC Power Supply Provides 0-30V adjustable output with current up. 


A heavy duty linear power supply with volts апа 0 ЗА continuous at all selectable output voltages. 
P bc ilee рана pides Adjustable current limit control (0-5A), high and 
| low current front panel terminals, thermostat. 


continuous at 15V (lower curent at lower eh 
Е voltage). Includes thermostat controlled cooling lled cooling fan & overload protection. 
EO». fan and overload protection. 12 month warranty, — 2 month warranty 


ШШШ 55 


Full featured 100MHz Oscilloscope Ti kt + 

* Dual trace • |00МНа bandwidth « 3.5ns vertical rise time « Variable e ronix 
delay timebase + ImVidivision sensitivity * Operating modes - Chi. Ch2, 

Dual Alt, Dual chop, Add/Subtract * Selectable trigger sources: Chi 


Ch2, Add, External and Mains Sync * 3.5ns vertical rise time » Sync TDS720 100MHz Portable Oscilloscope 
filtering for stable display of TV signals + High brightness mesh CRT * Portable scope/true RMS digital multimeter. I00MHz bandwidth 
with internal graticule. * Operates scope & meter modes simultaneously 

01810 ог independently оп the same or separate signals 


* Can digitise at full bandwidth on both RRP $5456 


me» (6 
channels simultaneously 
$ “Мах. sample rate 500MS/s $ 
* Shockproof, dust and water sealed 


Available only at PowerHouse stores and through Direct Link *3 year warranty 


PHONE, FAX & MAIL ORDERS 
PHONE: 1300 366 644 (Local Call Charge) FA; 


NEW STORES AND RELOCATIONS 
NSW — Penrith PowerHouse, cnr Batt & Mulgoa Rds ATH 1544 


MAIL: ІСК SMITH ELECTRONICS, D; Moore Park Moore Park Supa Centa, 
PO Box 321, North Ryde NSW 1670 0% ый) Cnr South Dowling St & Todman Ave 9697 0245 
еме a postage (up t kt your order, as fol minm SR mé 

* $400 ($1 Up To $50) « $7.50 ($51 Up To $100) «5900 МС Carnegie PowerHouse, 1048-1054 Dandenong Rd 9569 2644 

Quote падае for arroad freight or if over 5) emait: directinkQodse c P URL IET Ree 
Major Credit Cards Accepted = Gift Vouchers Available WA Mandurah Unit 1, 318 Pinjarra Road 9586 9666 
қосық Osborne Pk T3 Gateway Central, 389 Scarborough Beach Rd 9444 6555 


ELECTRONICS 
That's where you go! 
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E MOST PEOPLE think 
of magnetic tape as a long- 
term storage medium, the 


actual length of time that the recorded 
information remains usable depends 
heavily on storage conditions and the 
quality of the tape. If you are not care- 
ful, tapes can deteriorate very rapidly. 

But before we look at how you 
should be preserving your precious 
tapes, what exactly are the causes of 
tape degradation? 

When a magnetic tape is recorded, 
the individual magnetic particles on 
the tape are oriented according to the 
influence of the recording head. Tiny 
bar magnets are created which have a 
length equal to a half wavelength at 
the frequency being recorded. These 
bar magnets are “hard” or permanent 
because of the coercive field strength 
of the magnetic material. 

Strong external magnetic fields can 
alter the magnetic orientation of these 
particles. If that happens, the signal is 
degraded or lost. But with a few ex- 
ceptions, such field strengths are 
comparatively rare. Even power lines 
with current flows of 1000A have no 
effect on magnetic tape recordings at 
à distance of more than one metre. 

Standard household power wiring 
with current flows of up to 15A havea 
maximum resulting field strength of 
0.16kA/m, which lies between 0.3-1% 
of the coercive field strengths of most 
common magnetic tapes. These fields 
therefore have no effect on magnetic 
tape. However, as can be seen in Fig.1, 
the distance from the magnetic field 
source to the tape is critical, so care 
should be taken that tapes aren't 
brought very close to the sources of 
magnetic fields. 


Keep away from magnets 


Tapes should be kept away from 
strong permanent magnets, such as 
those in loudspeakers, dynamic head- 
phones and microphones. 

Also keep tapes away from power 
transformers and from motors in do- 
mestic appliances as these can pro- 
duce quite strong magnetic fields at 
switch-on. Which appliances would 
these be? Vacuum cleaners, food proc- 
essors and power tools are the main 
ones to watch. Of course, if you value 
your tapes, you wouldn't have them 
strewn around on the floor while you 
do the vacuuming, would you? 

One particular trap which many 
people fall into is to put a video tape 


Field Intensity (0e) 
14004 


12004 


0 10 20 30 40 


0 1 


Distance 


50 60 70 80 90 100 «xus 


2 3 4 -- 


Fig.1: the strength of a magnetic field drops rapidly with. increasing 
distance from its source. This means that magnetic tapes are 
generally quite safe from erasure if. kept a reasonable distance away 
from such sources. (Emtec Magnetics — formerly BASF), 


on top of their TV set. This is probably 
the worst place in your home for a 
video or audio tape. 

Why? Because your tape is bound 
to be affected by the very strong mag- 
netic field produced when the de- 
gaussing coil around the picture tube 
is momentarily energised at switch-on. 

Security x-ray equipment in airports 
uses quite small field strengths, with 


15 ips = 38.1 cm/s, 
2 mil = 52 um (Standard Studio Tape) 


Print-through (dB) rel. Minimum 


a negligible effect on magnetic tape. 

The presence of an external mag- 
netic field during the actual recording 
process has a greater potential to af- 
fect the recording than during subse- 
quent tape use and storage. 


Curie temperature 


Theresidual magnetism of recorded 
tape is stable only below a certain 


17/8 ips = 4.76 cm/s, 
12 um (Compact Cassette C 90) 


Wave Length (um) 
D 
f (Hz at 38.1 cm/s) 


D 
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Fig.2: The degree of print-through and the frequencies affected depends on 


both the tape speed and the tape thickness. (Emtec Magnetics) 
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(Emtec Magnetics). 


p 


Fig.3: the amount of print- through depends on the way in which 
the tape is wound. High storage temperatures make it worse. 


temperature, termed the Curie Tem- 
perature. At temperatures higher than 
the Curie figure, the magnetisation is 
destroyed. The Curie Temperature of 
iron oxides is approximately 350*C, 
which is not of great concern. Any 
tapes subjected to these sorts of tem- 
peratures are likely to be unplayable 
simply because the cassette has melted 
or the tape itself has disintegrated! 

The situation is different for chro- 
mium dioxide tapes. This material has 
a Curie temperature of close to 130°C. 
Such temperatures are possible in 
some circumstances of tape use, al- 
though again, a cassette exposed to 
this temperature is likely to be se- 
verely distorted and hence unplayable. 

On the other hand, even extreme 
cold has no long term effect on mag- 
netic tapes. 


Print-through or echo 


Another problem affecting stored 
magnetic tape is that of print-through. 
This is where the magnetic fields from 
one layer of tape influence the tightly 
packed adjacent layers. The occur- 
rence of print-through (sometimes 
called “echo effect”) is dependent on 
the magnetic material, the recording 
wavelength, tape thickness and stor- 
age temperature. 

Fig.2 shows the effects of wave- 
length and tape thickness on the oc- 
currence of print-through. A C90 com- 
pact cassette has maximum print- 
through at frequencies of 4kHz and 
63Hz, with the effect on high-speed 
studio tape even more severe. 

The way the tape is wound and the 
temperature at which it is stored will 
also affect the nature of print-through. 
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When the emulsion is placed on the 
inside, the effect will be a heavy 
pre-echo and a light post-echo. With 


the tape wound so that the emulsion 
ison the outside, a light pre-echo and 
a heavy post-echo will occur. Fig.3 
shows these effects. Print-through in- 


TEMPERATURE 


humidity. (Emtec Magnetics.) 


L 


Fig.4: tape behaviour is very much affected by the temperature and relative 


creases at higher temperatures. 

The coercive strength of tapes de- 
pends on the size distribution of the 
magnetic particles used in their manu- 
facture. Tapes with the most uniform 
particle size have the highest echo sup- 
pression ability. 

Because print-through occurs with- 
out the aid of the high frequency bias 
recording signal, the simple mechani- 
cal stress of fast-forwarding and re- 
winding the tape can be enough to 
reduce the effect. 

Print-through also occurs on digital 
and encoded recordings but because 
the spurious data is far beneath the 
signal recognition threshold, it can be 
ignored. 

Repeated playing of tapes reduces 
the residual magnetisation ofthe tape. 
This effect is greatest after the first 
playback, with later losses progres- 
sively smaller. The final value is be- 
tween 85-9096 of the originally re- 
corded signal amplitude. 

In addition to the stability of the 
magnetisation of the tape, the mag- 
netic particles themselves must be 
chemically stable if tape degradation 
is not to occur. Pure metal iron pig- 
ments or metal powders can oxidise 
readily if exposed to air and moisture. 
To prevent this happening, the iron 
particles are protected with a passiv- 
ating coating of iron oxide, aluminium 
oxide and silicon dioxide. But as time 
passes, oxidation of the particles still 
results in a decrease in magnetic 
remanence. 


% RELATIVE HUMIDITY 


Dust Particle 
(1.5 mil - 35 um) 
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шт) Fingerprint 
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T 
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Chromium dioxide particles are also 
subject to oxidation, converting to the 
more stable oxide forms which are 
non-magnetic, Thus, magnetic reman- 
ence of these tapes also decreases with 
time. “Metal” tapes do not use con- 
ventional binder technology. Instead, 
they have a continuous, thin layer of 
metal alloy deposited onto a base film. 
This alloy is subject to oxidation and 
over time, again a decrease in mag- 
netic remanence can be observed. Pol- 
luting gases in the atmosphere can act 
as a catalyst for this oxidisation. 

As Fig.3 shows, magnetic tape uses 
à base film to provide the physical 
strength, and a binding agent is used 
to tie the magnetic particles to the 
base film. The binding agent serves 
several other purposes. 

First, it provides a smooth surface 
for the tape which would otherwise 
be as rough as sandpaper. Second and 
third, it acts as a lubricant and head- 
cleaning agent and finally, the binder 
contains carbon black to reduce static 
charges that would otherwise attract 
debris to the tape. 


Shelf life 


The shelf life of magnetic tape is 
controlled by the durability of the 
binder, rather than the magnetic par- 
ticles or the base film. 

Binders can deteriorate through sof- 
tening, embrittlement, loss of cohe- 
sion or loss of lubrication. 

Binder polymers are subject to hy- 


Magnetic Tay 
Coating Sum Вазе 12 mi) 


Fig.5: airborne dirt assumes huge proportions when examined in the size 
context of the audio tape system. (Emtec Magnetics). 
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Magnetic Head 
Сар 
(1/12 mil - 2 um) 
Human Hair 
2 mil = 50 um) 
Alcohol Residue 
(Approx. Imil = 30 um) = 
1 << 
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drolysis, whereby the polyester link- 
ages in the commonly used poly- 
urethane-based binder systems are 
broken down through reaction to wa- 
ter in the air. This process can also 
release organic acids which acceler- 
ate the rate of hydrolytic decomposi- 
tion. 

The acids also attack and degrade 
the magnetic particles. Tape binder 
debris released through hydrolytic 


processes will cause drop-outs on a 
VHS tape being played back and 
squealing of sticky audio tapes. This 
degradation process can sometimes 
be temporarily overcome if the tapes 
are baked in an oven to drive off the 
excess moisture. The tapes should 
then be quickly transcribed before they 
revert to their old ways! 

The lubricant in magnetic tapes is 
contained within pores in the surface 
of the tape. When the tape passes over 
the head or guide, lubricant is 
squeezed out, thus easing the passage 
of the tape. Excess lubricant is ab- 
sorbed back into the tape once it has 
moved on, although some lubricant is 
always sacrificed each time the tape 
is played. Lubricant is left on the head 
and guide pins and some evaporates 
into the atmosphere. When lubricant 
levels are very low, the tape can be 
restored by being re-lubricated. 


Acetate base 


Audio tapes manufactured in the 
1940s and 1950s used acetate as the 
base. One way of determining ifa tape 
is of this type is to hold it up to the 
light. If light can be seen coming 
through the tape windings, an acetate 
base has been used. Degradation of 
the backing of these tapes can be indi- 
cated by an odour of vinegar and the 
tape may become brittle and break 
easily if bent sharply or tugged. Note 
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Fig.6: signal strength loss, 


(Emtec Magnetics.) 
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as the distance between the tape surface and the 
head increases, depends on the frequency concerned and the tape format. 
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Relative Humidity (%) 


Recommended 
Storage 


40 0 10 20 93 


Temperature (9C) 


40 


Fig.7: the safe storage 
conditions for magnetic 
tape require a temperature 
around 20°C and a relative 
humidity of about 40%. 
Note the danger zone: high 
humidity and high 
temperature. (John Van 
Bogart) 


that tapes of this kind can degrade 
quite suddenly, with 50-year old tapes 
becoming unplayable over just a few 
years. Tapes degraded to the “vinegar” 
stage should be stored separately to 
tapes still in good condition. 

Since the 1960s, audio and video 
tapes have used oriented polyester 
(polyethylene terephthalate or Mylar) 
as a base. This material is generally 
very stable, with the tape backing out- 
lasting the binder in practical situa- 
tions. The only problems with poly- 
ester-backed videotapes is that exces- 
sive tape winding stress can result in 
distortions and subsequent tape mis- 
tracking and that large changes in tem- 
perature can cause the backing to be- 
come dimensionally unstable. 


Humidity and fungus 


All of the above factors can cause 
tapes to eventually become unplay- 
able but a much more aggressive fac- 
tor is often the cause of short tape life 
and that is humidity. 

Most parts of the Australian coast- 
line are subject to high humidity for 
much of the summer and all year 
round in the tropics. On the east coast 
of Australia, anywhere north of 
Wollongong can experience relative 
humidities of 80% or more for weeks 
or months at a time, during wet 
weather. This can quickly destroy 
tapes because it promotes the growth 
of fungus. 

Once fungus gets a hold, the tape 
quickly deteriorates and it can be 
thrown out. Just a few months of high 
humidity can destroy your tapes, par- 
ticularly if you live near the seaside. 


Preserving magnetic tapes 
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As one expert put it “the conditions 
which are good for you are also good 
for magnetic tape storage”. This means 
that temperatures of about 18-21°C 
and a relative humidity of no more 
than 40-50% will give the longest tape 
life. Fig.4 shows the behaviour of mag- 
netic tape across a range of tempera- 
ture and relative humidity. 

If you live in an area with high 
humidity, there is only one way to 
ensure that your tapes are not exposed 
to the risk of fungus. That is to store 
them in sealed containers along with 
a small bag of silica gel. From time to 
time, you need to check the silica gel 
so see if it has turned pink. If so, it 
needs to be baked in an oven set toa 
low temperature, to drive off all the 


moisture so that it can again become 
hygroscopic; ie, water absorbent. 

Temperature and humidity are im- 
portant but magnetic tapes should also 
be stored and played back in a clean 
environment. Fig.5 shows the relative 
size of some common pollutants in 
proportion to the tape and magnetic 
head. As can be seen, particles that 
are very small to the human eye are 
significantly larger when considered 
within the context of magnetic tape 
recording technology! 


Tapes should be stored and trans- 
ported on edge with the weight of the 
tape being supported by the hub. Tapes 
positioned on their sides place pres- 
sure on the edge of the wound reels 
which can cause edge distortion and 
damage. 

Themore frequently a tape is played, 
the shorter will be its life. In addition 
to the magnetic deterioration discussed 
above, the cassette mechanism is sub- 
jected to wear and tear and may fail 
structurally before the tape itself wears 
out. Ideally, cassette tapes should never 
be ejected mid-program — if there is a 
problem with the ejection that causes 
damage to the tape, it is better if this 
occurs at either the beginning or end of 
the tape. 

The winding of the tape should al- 
ways be carried out on equipment 
that maintains a constant tension at 
low speed. 


Library wind mode 

Libraries storing archival magnetic 
tapes use special equipment that pro- 
vides a "Library Wind Mode" to give a 
predetermined winding speed and 
tension. In normal domestic use, 
equipment should be maintained in 
mechanically good condition. 

Tapes should be stored in a “tail 
out” condition, with the program end 
on the outside of the spool. Rewind- 
ing the tape prior to playing will then 
reduce print-through. Some experts 
recommend tape “refreshing” on a 
periodic basis. 

This means that the tape should be 
unspooled and rewound at intervals 
of about three years to redistribute 
tape stress and prevent tape pack slip. 

Care should be taken that the sur- 
face of the tape does not become con- 
taminated by fingerprints or dust. Any 
surface contamination that increases 
the distance from the playing head to 
the tape results in a reduction in sig- 
nal strength. 

The frequencies which are most af- 
fected are dependent on the distance 
and the format of the tape recording. 
The potential for information loss is 
far greater on formats where the infor- 
mation density is highest. Fig.6 shows 
this. 


Storage temperatures 

Storage at temperatures over 23°C 
increases tape pack tightness, result- 
ing in distortion of the tape backing 
and an increase in permanent drop- 


outs as wound-in debris is forced into 
the magnetic layer. This deformation 
of the magnetic layer can also affect 
adjoining windings. 

Layer-to-layer adhesion can also oc- 
cur if the tape is stored at higher tem- 
peratures. Fig.7 shows the recom- 
mended storage conditions for mag- 
netic tapes. 

When tapes are transferred from. 
cool, dry storage conditions to normal 
environments, time should be given 
for the tape to "acclimatise". A com- 
pact audio cassette should be allowed 
an hour for temperature and six hours 
for relative humidity stabilisation. A 
VHS/Beta cassette can take up to four 
hours to become temperature stable 
and as long as eight days to settle in 
relative humidity. 


How long do they last? 


So how long will your magnetic 
tapes last, given good care? Magnetic 
tape is certainly not as stable as film 
or paper. Properly cared for, non-acidic 
paper can last for centuries but manu- 
facturers’ data sheets indicate that the 
life expectancy for video and audio 
tapes is about 30 years. 

However, accelerated aging tests 
have indicated that high grade VHS 
video tape may have a life of only 10 
years if stored in conditions with a 
relative humidity of 5096 and a tem- 
perature of 22°C. This improves to 30 
years at 30% relative humidity and 
18°C. The very highest estimates of 
VHS tape life are in the region of 40 
years, while the lowest are closer to 
five 


e have said, if you have 
high humidity, the life of a tape may 
only be a few months! 

The life expectancy of digital data 
tapes is more related to the long-term 
availability of hardware on which to 
play the fapes back than any other 
factor! With digital ording tech- 
nology changing every 5-10 years, stor- 
ing appropriate playback equipment 
should be seriously considered if the 
taped information isn't regularly 
dubbed to new media as the old be- 
comes obsolete. 

If the playback equipment remains 
available and the tapes have been 
stored correctly, digital tapes have 
been shown to have a long life. 

One US government agency recently 
transcribed 20,000 10-year-old 3480 
tape cartridges. Only two cartridges 
had unrecoverable errors. sc 
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An FM Radio Tuner 
Card for your PC 


Fancy an FM radio receiver inside your PC? 
This simple circuit plugs into a spare slot on 
your PC's motherboard and is tuned using an 


on-screen display. 


Why on earth would you want to fit 
an FM receiver into your PC? 

Well, why not? If you're the type 
who enjoys music while you work or 
while you take a break, this FM radio 
receiver is only a couple of mouse 
clicks away. It's a mono-only design 
but when you're working you're not 
likely to notice the difference, espe- 
cially when using low-cost multime- 
dia loudspeakers. 

А PC-controlled FM receiver has 
several advantages. It's convenient to 


use, there are no batteries to go flat 
and, because it fits inside the PC and 
is software controlled, you don't have 
to worry about a case, a tuning knob 
or an external power supply. 

Unlike most other PC-controlled 
tuners, this circuit includes its own 
on-board audio amplifier and this is 
capable of driving a set of external 
speakers to good volume. In other 
words, this circuit operates independ- 
ently of the sound card. This means 
that the sound card can be used for 


FEATURES 


e Full 88-108MHz FM band 
coverage 


e Fully self-contained on one ISA 
card 


e Computer controlled via your 
screen 


e 3 preset memories for your 
favourite FM stations 


ө Slider volume control 


* Does not need a sound card — 
fully independent operation. 


other purposes while the FM receiver 
is operating. 
The circuitry for the PC FM Tuner 


Design by MARK ROBERTS 
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The circuit is built on an ISA card which 


is built on an expansion card and 
plugs into a standard ISA slot on the 
your PC's motherboard. A single on- 
board link sets the address to either 
300H or 301H. Note that the card isn't 
Plug and Play (PnP), so if you have 
other non-PnP cards in your system 
you may have to manually juggle the 
resources to suit. 

The screen grab on the facing page 
shows the display that's used to 
"drive" the FM tuner. There's really 
not much to it! The top half consists 
of a linear dial scale to show the tuned 
frequency (88-108MHz), while the 
bottom half carries the controls — an 
On/Off button, a Mute button, a vol- 
ume control slider, three memory pre- 
set buttons and a tuning knob. 

You tune the unit by dragging the 
tuning “knob” with the mouse, or you 
can click anywhere on the circumfer- 
ence of the knob to tune to that spot. 
Alternatively, you can tune the unit 


plugs into a spare slot on your PC's 
motherboard. Note that several changes were made to the PC board layout after 
this photo was taken, 


by clicking the up and down arrows. 

In addition, up to three stations can 
be stored in memory by clicking the 
‘Memory’ button (so that it displays 
"WR') and then clicking one of the 


memory presets (1, 2 or 3). The re- 
ceiver also "remembers" the last sta- 
tionit was tuned to when it was turned 
off. 


Block diagram 


Fig.1 shows the block diagram of 
the PC FM Tuner. It's built around a 
Philips TDA7000 FM radio IC, which 


\//ANTENNA 


SPEAKER 


Fig.1: the block diagram 
of the PC FM Tuner. 
Most of the hard work 
is done by the Philips 
TDA7000 IC. 
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Fig.2: inside the Philips TDA7000 ЕМ receiver IC. This device is virtually 
a complete FM tuner on a single chip. Also shown are external 
components to make a full working FM receiver (we did just that in the 
November 1992 issue of SILICON Chip). This time, though, it is teamed 
with other components to make the PC-based tuner. 


is virtually a complete FM radio on a 
single chip. It drives an LM386 audio 
amplifier stage via an 8-step analog 
multiplexer, the latter providing the 
volume control function. 

The multiplexer is controlled by 
the data on the PC bus and this in turn 
is controlled by the software. The PC 
bus also controls a D/A converter stage 
to provide the tuning voltage to the 
TDA7000 chip. This tuning voltage is 
applied to a varicap diode. 

In addition, the PC bus controls a 
muting switch which connects to the 
muting circuit of the TDA7000. This 
allows the receiver to be muted when 
tuning between stations by setting the 
Muting button on the control panel to 
the ‘on’ position. 


The TDA7000 chip 


Fig.2 shows the various circuit 
blocks inside the TDA7000, as well as 
the external parts required to make a 
complete FM tuner. 

Unlike many other FM tuners. this 
design is easy to align since only the 
local oscillator (ie, the VCO) requires 
adjustment. This is done by ‘tweak- 
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ing’ the coil across the VCO, so that 
the tuner covers the desired frequency 
range. 

The TDA7000 IC more or less func- 
tions as a conventional superhetero- 
dyne tuner. This means that the in- 
coming FM signal is mixed with a 
local oscillator signal (from the VCO) 
to produce an intermediate frequency 
(IF). This IF signal is then filtered to 
remove any mixer artefacts and then 
demodulated to recover the desired 
audio signal. 

There's just one deviation from nor- 
mal practice. Virtually all FM broad- 
cast receivers use an IF of 10.7MHz 
whereas the TDA7000 uses an IF of 
just 70kHz. So why does it do this? 

The answer is that an IF of 70kHz 
can be filtered using standard active 
op amp circuits instead of coils and 
ceramic filters. Normally though, a 
low IF results in high distortion levels 
when used with wideband deviation 
FM (broadcast band FM has a maxi- 
mum deviation of +75kHz). 

The TDA7000 overcomes the prob- 
lem by employing a clever trick. What 
happens is that the recovered audio is 


also used to modulate the local oscil- 
lator so that the received deviation is 
always less than +15kHz. 

In effect, the recovered audio signal 
is compressed to reduce its dynamic 
range. 

Although this isn't desirable in a 
hifi FM tuner, the results are still quite 
good and this technique considerably 
simplifies the filtering circuitry that 
would otherwise be required. 

Basically, the technique trades dy- 
namic range for lower audio distor- 
tion. In fact, the distortion is typically 
less than 2.3% at +75kHz deviation, 
so your favourite FM station will still 
come in loud and clear. 


Circuit details 


Take a look now at the complete 
circuit diagram shown in Fig.3. You 
can easily discover the functions of 
the main ICs by relating them back to 
the block diagram. 

As mentioned above, the TDA7000 
IC (IC5) is really the heart of this cir- 
cuit. The incoming RF signal is picked 
up by the antenna and fed to the 
TDA7000's internal mixer (pins 13 & 
14) via a bandpass filter, consisting of 
two 27pF capacitors (C4 & C5) and 
inductor L1. Its job is to filter signals 
that lie outside the desired tuning 
range and thus eliminate interference. 

Varicap diode D1 and inductor L2 
are used to tune IC5’s internal voltage 
controlled oscillator (VCO) so that the 
receiver covers the FM broadcast band. 
The tuned frequency in turn depends 
on the voltage applied to D1, which 
varies its capacitance accordingly. 
This tuning voltage is derived from 
the D/A converter (IC4). 

The recovered audio signal appears 
on pin 2 of IC5 and is fed via a low- 
pass filter (R5 & C8) to the top of a 
resistive divider network (R15-R22). 
The filter stage, in conjunction with 
the divider resistance, provides the 
necessary 50us de-emphasis for the 
recovered audio signal. 

The eight steps in this divider are 
in turn fed to the Х0-Х7 inputs of IC3, 
the 4051 analog multiplexer. This IC 
is controlled by the signals on its three 
binary control inputs, designated A, 
B & C (pins 11, 10 & 9). In operation, 
the three binary control signals select 
which of the eight input channels is 
switched through to the output at pin 
3. 
In essence, IC3 functions as a sin- 
gle-pole 8-position switch. It selects 
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PC FM TUNER 


Fig.3: the circuit might look complex but it 
is based on just a few ICs and a sprinkling 

of other components. Best of all, it's easy to 
build and get going! 


| 
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1 double-sided PC board, code 
06106991 

1 3.5mm mono PC-mount mono 
speaker socket 

1 PC jumper link 

1 100mm length 0.7mm 
enamelled copper wire 

1 backplane bracket plus 
rightangle brackets (see text) 

2 750mm length light-duty insulat- 
ed hookup wire (for antenna) 

1 PC FM Tuner software utility 
(download Pcfmtune.zip from 
www.siliconchip.com.au) 


Semiconductors 

1 74LS273 octal D-type flipflop 
(IC1) 

1 LM386 audio amplifier (ІС2) 

1 4051 4-channel analog 
multiplexer (C3) 

1 MAX504 D/A converter (IC4) 

1 TDA7000 FM receiver (IC5) 

1 LM7805 5V regulator (IC6) 

2 741505 hex inverters (ІС7,1С8) 

1 74LS32 quad 2-input OR gate 
(IC9) 

2 BC548 NPN transistors (Q1,Q4) 

2 BC327 PNP transistors (Q2,Q3) 

1 BB809 varicap diode (D1) 


Capacitors 

1 470uF 10VW electrolytic (C24) 

1 220uF 16VW electrolytic (C22) 

3 10uF 16VW electrolytic 
(C7,C29, C30) 


one of eight input levels and applies 
the switched audio output to pin 3 of 
the LM386 audio amplifier stage (IC2). 
IC2 operates with an AC gain of 20 
by virtue of its internal feedback com- 
ponents. The amplified output appears 
at pin 5 and is coupled to the loud- 
speaker via a 4704F capacitor. 


Control circuitry 

1С1 and IC4 are the main control 
circuits for the tuner. The data on the 
ISA bus is generated by the software 
and is applied to data inputs D0-D7 of 
ІСІ, а 74LS273 octal D-type flipflop. 
This device contains eight identical 
D-type flipflops and functions as a 
buffer stage for the data lines. 

Inverter stages IC7 & IC8, together 
with OR gates IC9a & IC9b, form a 
hardware decoder which sets the I/O 
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12.2uF 16VW electrolytic (C28) 

11 0.1uF MKT polyester 
(C2, C3, C11, C12, C17, C20, 
C21, C23, C25, C26, C27) 

1 0.1uF ceramic (C31) 

1 .0047uF ceramic (C6) 

1 .0039рЕ ceramic (C1,C13) 

1 .001uF ceramic (C8) 

2 330pF ceramic (C15,C18) 

1 270pF ceramic (C9) 

1 220pF ceramic (C19) 

2 100pF ceramic (C14, C16) 

2 27pF ceramic (C4, C5) 

1 4.7pF ceramic (C10) 


Resistors (0.25W, 1%) 
4 82kQ (R1,R2,R10,R11) 
1 47kQ (R7) 

2 33kQ (R4,R8) 

1 22kQ (R5) 

2 10kQ (R12, R15) 

1 6.8kQ (R16) 

15.6kQ (R17) 

5 2.7kQ (R3,R9,R14,R18,R20) 
1 2kQ (R19) 

2 1.5kQ (R6,R21) 

1 1.2kQ (R22) 

1 1kQ (R13) 

1100 


Note: a kit of parts for this project is 
available from Jaycar Electronics. The 
kit includes all parts including a PC 
board with plated-through holes, but 
does not include the backplane 
connector or the software. 


address of the card. 

This decoder monitors the A0-A9 
address lines of the ISA bus and, when 
the correct address (either 0300H or 
0301H) is present, pulls pin 9 of IC7d 
high. This in turn switches pin 9 of 
OR gate IC9c low, which means that 
signals on the IOR (Input/Output Read) 
line are applied to pin 12 of IC9d. 

Provided that the AEN (address en- 
able) line is low, this signal also ap- 
pears on pin 11 and is used to clock 
IC1. 

In other words, the AEN and IOR 
lines decide when the address is 
accessed. Each time pin 11 of IC9d 
goes high, the data on the D0-D7 in- 
puts is latched into IC1 and appears at 
the Q0-Q7 outputs. 

Outputs Q0-Q2 of IC1 are used to 
control the D/A converter (IC4), which 


in turn produces the tuning control 
voltage for the varicap diode (D1). IC4 
is a MAX504 10-bit D/A converter. 
The serial data on Q0 of IC1 (as gener- 
ated by the software) is fed into pin 2 
(DIN), while Q2 and Q1 drive the clock 
(CLK) and chip select (CS-bar) inputs 
respectively. 

The analog voltage output appears 
at pin 12 (Vour) of IC4 and is applied 
to the varicap diode via а 47kQ resis- 
tor. 

The next three ‘Q’ outputs from IC1 
(Q3, Q4 & Q5) are fed to the binary 
control inputs (pins 11, 10 & 9) ofIC3. 
These lines switch the multiplexer to 
select one of eight volume levels, as 
described previously. 

Transistors Q1 and Q2 form the 
muting switch and are controlled by 
the Q6 output of IC1. When Q6 of IC1 
is high, both transistors are on and 
pin 1 (Mute) of the TDA7000 is con- 
nected to the +5V rail (Vcc) via a 10kQ 
resistor. This turns the muting circuit 
in ICS off. Conversely, when Q6 is 
low, transistors Q1 & Q2 are off and 
the muting circuit turns on. 

Output Q7 of IC1 controls transis- 
tors Q4 & Q3 to provide on/off switch- 
ing. When Q7 is high, Q4 turns on. and 
provides base current for Q3. Thus, 
Q3 also turns on and connects the 
12V line from the ISA bus to the 
input of 3-terminal regulator IC6. IC6 
in turn provides a regulated 5V rail to 
power the circuit. 

If Q7 subsequently goes low (ie, if 
the on/off button on the software-gen- 
erated control panel is clicked to ‘off"), 
Q4 and Оз both turn off. As a result, 
no poweris applied to the input of the 
regulator and so the circuit shuts 
down. 


Construction 


All of the parts for the FM radio 
(except for the loudspeaker), are fit- 
ted to a PC board coded 06106991. 
Fig.4 shows how the parts are fitted. 

The prototype was built on a dou- 
ble-sided board with plated-through 
holes. If your board doesn't have 
plated-through holes, it's simply а 
matter of soldering all component 
leads on both sides of the board. 

You will also have to fit vias (links) 
to the unused holes, to connect tracks 
on one side of the board to their corre- 
sponding tracks on the other. But more 
on this in a moment. 

Before starting construction, inspect 
the board carefully to ensure that it 


ard. This is a double-sided PC board — 


the component side is shown in grey and the underside in blue. If you don't 
have a plated-through board, the points marked solely with a dot must be fitted 
with “pin throughs” (or vias) and you must solder the component leads on both 


sides of the board (see text). 


has been correctly etched, This done, 
start the assembly by installing all the 
resistors, the capacitors and the ICs. 
Table 1 shows the resistor colour 
codes, while Table 2 shows the codes 
for the MKT polyester and ceramic 
capacitors. It’s also a good idea to 
check each resistor on a digital multi- 
meter, just to make sure of its value. 
Note particularly that a 0.1uF ce- 
tamic capacitor is installed on the 


copper side of the board, directly be- 
neath IC1. 

Keep all capacitor leads as short as 
possible and don't forget to solder all 
component leads on both sides if the 
board doesn't have plated-through 
holes (this includes the ICs). 

All the ICs can be directly soldered 
to the PC board. Take care to ensure 
that they are all oriented correctly 
and don't get them mixed up. 


Capacitor Codes 


Value ІЕС Code EIA Code 

О O4pF 100n 104 
QO .0047uF 4п7 472 
QO .0039uF  3n3 392 
0 .ootuF 1п0 102 
ПІ 330pF 330p 331 
О 270pF 270p 271 
Q 220pF 220p 221 
О 100pF 100p 101 
О 27pF 27p 27 
О 47pF 4p7 47 


Next, install the varicap diode (D1), 
the four transistors and the 3-terminal 
regulator. Once again, take care not to 
get the transistors mixed up and watch 
their orientation, 

In particular, note that Q3 and Q4 
face in opposite directions. The regula- 
tor is mounted with its leads bent at 
rightangles, as shown in the photo. 

Now for the two inductors (L1 and 
L2). These are both made by winding 
0.7mm enamelled copper wire (ECW) 
onto a 4mm former (eg, a 4mm drill 
bit). L1 consists of six closely-spaced 
turns, while L2 consists of five turns, 
evenly spaced to form a coil 8mm 
long (this coil is later adjusted during 
the alignment procedure). 

After winding each coil, slide it off 
the drill bit, scrape away the enamel. 
from its leads and push it all the way 
down onto the PC board before sol- 
dering. 

The 3.5mm audio socket and the. 
backplane bracket can now be in- 
stalled. You can either make up a cou- 
ple of rightangle brackets to attach the 
backplane bracket, or you can salvage 


ble 1: Resistor Colour Codes 


Value 
82kQ. 
47kQ. 
33kQ. 
22kQ 
токо 
6.8kQ. 
5.6kQ. 
2.7kQ 
2kQ. 
1.5кО 
1,.2kQ 
1kQ 
100 
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4-Band Code (1%) 

grey red orange brown 
yellow violet orange brown 
orange orange orange brown 
red red orange brown 
brown black orange brown 
blue grey red brown 

green blue red brown 

red violet red brown 

red black red brown 
brown green red brown 
brown red red brown 
brown black red brown 
brown black black brown 


5-Band Code (1%) 

grey red black red brown 
yellow violet black red brown 
orange orange black red brown 
red red black red brown 

brown black black red brown 
blue grey black brown brown 
green blue black brown brown. 
red violet black brown brown 
red black black brown brown 
brown green black brown brown 
brown red black brown brown 
brown black black brown brown 
brown black black gold brown 
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General Device Manager | Hardware Profiles | Performance | 


© Viewdevicesbylype | С View devices by connection. 


19-29) COROM 
H Disk dives 
Е-ІШІ Display adapters 


ін. Floppy disk controllers 
Ез Hard disk controllers 
E D HP Scanlet Scanners 


ЕШ Monitor 

t Y Mouse 

5-9 Network adapters 
3 DialUp Adapter 
LÀ 


ge $8, OPTi 82C930 Sound System 
BF Potts (COM & LPT) E 


А сг. 


Fig.5: click оп Start>Control Panel>System>Device 
Manager to bring up this window, showing which 
devices are installed and any problems (indicated by a 
yellow question mark). 


[Computer Propeiies |00022 БЕ) 


View Resources | Reserve Resources | 


С Direct memory access (ОМА) 
C Memory 
| Hardware usi 
Gameport Joystick 
OPTi 330 Sound System: Sound/Game 
OPTi 930 Sound/OPL3 Device 
Communications Port (COM2) 
NE2000 Compatible 


Adaptec AHA-152X/AHA-1510 SCSI Host Adapter 
Printer Port (LPT1) 


Fig.6: if you double-click the Computer icon in Fig.5 
above, then select Input/output (1/0), you'll get a 
complete listing of all 1/О addresses being used and the 
hardware that's using them. By selecting the other 
buttons at the top of the window, you can also find 
which IRQs are being used and by what, which memory 
the devices are using and also which devices are using 
direct memory access (DMA) channels. The Reserve 
Resources tab allows you to allocate resources for legacy 
cards if necessary (ie, non-PnP cards) to avoid conflicts. 


Sorting out I/O and resource problems . . . 


NE2000 Compatible Properties 


General Resources | 


E] NE2000 Compatible 


Setting based on: |Basic configuration 0 z] 


ма сше, 


Change 5 [i 
Conficting device ist 
No conflicts. 


Fig.7: from Fig.5, double click the device you're 
interested in, then click the Resources tab and it will tell 
you which interrupt request (IRQ) and T/O range is being 
used by that device and, most importantly, if there are 
any device conflicts. In this case, we're in the clear. 


Edit Input/Output Range 
Enter the input/output range you would like to set for this 
device. 

You may either enter a specific range and the nearest valid 


range will be automatically selected, or you may select a range. 
using the up and down arrows. 


vae Ши ë a 


— Confict information — — - 
The setting you have chosen does not conflict with any 
other devices, 


No devices are conflicting. 


Fig.8: if necessary, you can manually change the resources 
allocated to existing cards — just select the setting you 
wish to change in Fig.7. then click the Change Setting 
button and enter in the new values . One bonus is that you 
get to see immediately if you have entered values which 
conflict with other devices. If so, change the values to 
something that doesn’t cause problems! 
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FH Receiver 88 MHz - 108 MHz 


AUDIO 


SILICON CHIP 


MEMORY 


Fig.9: this is the “receiver” that pops up on your screen when 


software. At this stage it is not turned on — clicking ће “powe: 
that for you. The other controls are a slide volume control, three memory preset 
buttons, a "rotary" tuning knob and a pair of “click and hold" tuning buttons. 


a backplane bracket with integral at- 
taching points from an old expansion 
card. A hole will have to be drilled in 
the bracket, to align with the audio 
output socket. Once all the parts have 
been fitted, you will notice that there 
are quite a few vacant holes. 

If you don't have a plated-through 
board, what you have to do now is 
install “pin-throughs” at each of these 
hole locations. These can be made 
from tinned copper wire and are sol- 
dered to both sides of the PC board. 

Now would also be a good time to 
check that all component leads are 
soldered to their pads on the top of 
the PC board. Don't neglect this step — 
one missed solder connection on the 
top of the board is enough to stop the 
circuit from working. 

Strictly speaking, you only have to 
solder those pads on the top of the PC 
board that have tracks running to them. 
However, by soldering all the pads, 
you can be sure of not missing any 

Finally, connect an antenna by sol- 
dering a 750mm length of light-duty 
hook-up wire to the PC board. The 
antenna lead is then fed through the 
backplane connector via a small hole 
drilled adjacent to the antenna con- 
nection point. 


Software 

The software for this project can be 
downloaded from the SILICON CHIP 
website, www.siliconchip.com.au. 
The download is free and the file you 
want is called Pcfmtune.zip (it will be 
atorneartheend ofthe downloadable 
software listing). 

You'll find it by clicking the “Soft- 
ware Downloads" link on the home 
page. If you don't have Internet ac- 


button will do 


cess, you can buy the software on two 
floppy disks from Silicon Chip Publi- 
cations for $12, including postage) 

Unzip the file after downloading, 
then install the software by running 
setup.exe. Assuming you're running 
Windows 95/98, this will install the 
files in a folder called ‘vhf’ and install 
the necessary entries in your Start 
menu. 


Installing the card 


You will need to set the I/O address 
of the card before installing it in the 
computer. In most cases, the default 
address of 300H should work just fine. 
This is set be installing the jumper 
across pins 2 & 3. If you strike prob- 
lems, try the alternative 301H address 
setting (ie, jumper pins 1 & 2). 

Neither of the available addresses 
should cause any conflicts with com- 
mercial expansion cards. If you do 
strike problems, you can check the 
resources that are being used via the 
System Properties utility in Windows 
95/98. 

To view these, double click the Sys- 
tem icon in Control Panel, click the 
Device Manager tab and double-click 
on Computer at the top of the list of 
devices. 

You can now check the I/O ad- 
dresses that are in use by selecting the 
Input/Output (I/O) button — see Fig.6. 
If you do find a card that occupies the 
300H/301H address space, try chang- 
ing the resources assigned to that card. 

To do this, double-click the device 
in the Device Manager list, click the 
Resources tab, click on the resource 
setting you wish to change (in this 
case, the Input/Output Range) and 
click the Change button — see Fig.7. 


Fig.10: clicking on the little button at 
bottom left of the dial scale brings up 
this "about" box which, among other 
things, tells you the voltage being 
applied to the varicap diode to tune 
the station being listened to at that 
time. 


Note that if the card isn't a plug and 
play type, it will also often be neces- 
sary to change its configuration using 
the software setup disk that came with 
it. Having said all that, we don't ex- 
pecttoo many problems with resource 
conflicts. In nearly all cases, is should 
simply be a matter of plugging it in. 

By the way, don't forget to connect 
a loudspeaker. As mentioned at the. 
start, the audio output from the PC 
FM tuner isn't directed through the 
sound card, so you can't rely on its 
loudspeakers. 

If you have a spare pair of multime- 
dia loudspeakers, try plugging them 


Ëj Vhí.ini - Notepad 
File Edit Search Help 


[freq] 
ich1=1.368 
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Fig.11: this screen grab shows the 
contents of the vhf.ini file which 
records the preset channels, their 
volumes and the mute status. If you 
really wanted to, you could alter the 
data using a text editor and the FM 
Receiver would respond next time it is 
turned on. But why bother when the 
software does it all for you anyway? 
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Fig.12: two patterns are required for this double-sided PC board. The 
pattern above is for the top (component) side while the pattern below is the 
"normal' copper side. If etching your own board for this project, great care 
will need to be taken to ensure that the two patterns line up correctly on 
the blank board. The easiest way to do this is with some form of pin 
registration on the board and through the film patterns. 
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directly into the PC FM tuner's audio 
output socket. If you get sound (mono) 
through both loudspeakers, you're in 
business. If not, you will need a suit- 
able mono-to-stereo adapter socket. 

A word of warning here — do not 
use a conventional (unshielded) loud- 
speaker in close proximity to your 
computer's monitor. Ifyou do, it could 
magnetise the internal shadow mask 
and cause strange colour patches. 

Always use properly designed mul- 
timedia speakers if you want them on 
the desk. 


Test & alignment 


Now run the software (Start, Pro- 
grams, FM Receiver, FM Receiver). 
The first thing you should see is the 
FM Receiver image on screen (see 
Fig.9) but you shouldn't hear anything 
yet, because you haven't turned the 
"n iver" on. 

Move your mouse pointer to the 
“on” button and click it. The FM re- 
ceiver “dial” now lights up and the 
power button illuminates green. Now 
you should hear some sound coming 
from your speaker(s). Clicking on the 
“mute” button should quieten inter- 
station noise. 

Click the mute back off and try tun- 
ing in some stations. If you're within 
about 20-30km of some reasonably 
strong FM stations, you should be able 
to pick them up. 

Sweep through the entire frequency 
range and keep a record ofthe stations 
you hear and their locations on the 
‘dial’. You will need to know which 
stations are on which frequencies — in 
many cases, FM stations broadcast 
their frequency as part of their callsign 
or station promotions. 

If the indicated station frequencies 
are higher than they should be, spread 
the turns on inductor L2 to decrease 
its inductance. Conversely, if the in- 
dicated frequencies are too low, push 
the turns closer together. 

Basically, it's just a matter of adjust- 
ing L2 so that you can tune right across 
the FM broadcast band (from 88- 
108MHz) with the stations in the cor- 
rect locations on the dial. Be sure to 
make only small adjustments to L2 at 
any one time before re-checking the 
frequency range. 

Make sure too that the computer is 
switched off each time you remove 
and replace the tuner card, to avoid 
possible damage to this card or to the 
motherboard. sc 


Feedback on 
Command Control 

I have just completed construction 
of the Command Control project for 
model railways that appeared in the 
January to June 1998 issues, together 
with therevised decoder design which 
appeared in March 1999. 

The original decoder design that 
appeared in May 1998 has an error in 
Fig.9 on page 65. The 3.3kQ resistor 
shown next to trimpot VR1 should 
actually be 100kQ. If 3.3kQ is used, 
the internal reference frequency for 
the servo controller is out of specifi- 
cation and it will not work correctly. 

I agree with Cam Fletcher's com- 
ments in the March 1999 article about 
the difference between pulse width 
modulation (PWM) and linear control 
of DC motors. I tested each of the 
decoder designs in a LifeLike GP9 
Phase III locomotive with a 5-pole 
Skew-wound permanent magnet DC 
motor and a Hornby LNER Flying 
Scotsman loco with a Ringfield Type 
5 large diameter permanent magnet 
DC motor. 

The PWM decoder made the GP9 
"growl" at low speed (almost like a 
real diesel electric!) and the Ringfield 
motor of the Flying Scotsman had low 
speed problems with PWM. The lin- 
ear decoder was good with either style 
of motor and overcame the low speed 
problems with the Ringfield motor 
type. 

The model railway layout and de- 
tails of how I mounted the decoders 
can be seen at: 
http://www. fam.aust.com/hmige/justin 

J. Giles-Clark (via email) 
Comment: we published errata about 
the decoder resistor value in the March 
1999 issue and we have a further note 
on a possible tendency for a buffer 
malfunction in the Command Control 
Encoder, in the Notes & Errata for this 
issue on page 93. 


Suggested improvement 
for RPM limiter 

I found John Clarke's engine RPM 
limiter design in the April issue very 
timely and interesting and I'd like to 
share a couple of ideas that I hope 
will make it easier to set up and make 
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it work better on older cars with con- 
ventional points-based Kettering ig- 
nition systems. 

Mr Clarke pointed out that the 
limiter will produce quite rough en- 
gine operation on older cars with 
points when it cuts in, because its 
ignition blocking action will confuse 
its own engine speed sensing circuit 
by also interrupting the supply of en- 
gine timing pulses from the points. 

One solution is to add a “sample 
and hold” circuit to hold the output 
voltage of the LM2917 speed sensing 
circuit constant for the duration of the 
ignition blocking pulse. Fortunately, 
this can be done by adding a small 
logic-level gate drive enhancement- 
mode MOSFET as an analog switch, a 
gate stopper resistor for stability, plus 
some protection diodes and a current 
limiting resistor. (Editor's note: cir- 
cuit to be published next month). 

Also, the suggested method of cali- 
bration and set-up is inconvenientand 
rather anti-social. I don't think driv- 
inga performance car up and down a 
(formerly) quiet suburban street in low 
gear with the engine roaring at maxi- 
mum revs will be popular with the 
residents, and it might even attract 
some unwelcome attention from the 
boys in blue! 

Because the LM2917 has very good 
linearity, the RPM limiter can be sat- 
isfactorily calibrated using a signal 
Source at a single known frequency 
between 100Hz and 200Hz. Once the 
LM2917's output is set to a suitable 
voltage corresponding to the known 
frequency source's equivalent RPM, 
all the RPM threshold pots can be set 
with a DVM after calculating the ap- 
propriate multiple of the calibration 
setting voltage to correspond with the 
desired RPM values. 

An accurate 100Hz source can be 
derived from the mains using a cen- 
tre-tapped 12.6V transformer, two di- 
odes and a resistor. This will provide 
simulated engine revs of 3000, 2000 & 
1500 RPM for 4, 6 & 8-cylinder en- 
gines respectively. 

By the way, I'm puzzled by the use 
of an 7805 regulator in the limiter 
when the LM2917 already has a built- 
in 8V active zener shunt regulator that 


appears to have sufficient current and 
voltage regulation capability to power 
all the low voltage circuitry. It might 
drop out of regulation when the starter 
motor is cranking or when idling with 
a flat/worn-out battery but that 
wouldn’t matter, It seems to me that 
the 7805 could be replaced with a 
4700 resistor, with only one resistor 
value change required to keep the 
LM2917 input comparator threshold 
at 2.5V. Is this right, or have I missed 
something? 
B. Hirshman, 
West Pymble, NSW. 

Comment: since the dynamic imped- 
ance of the LM2917's internal zener is 
fairly high, we have taken a conserva- 
tive approach by including the 7805 
regulator. 


Tip on exploding Fets 

Iam writing in regard to the “Ex- 
ploding Fets...” query in “Ask Silicon 
Chip”, April 1999. I will admit that I 
am only guessing but one potential 
problem with the 40V/8A power sup- 
ply (published in April & May 1998) 
relates to the method used to protect 
Q1 and Q2 from voltage spikes at the 
drains of these transistors. That 
method relies on zener diodes ZD1 
and ZD2 conducting when the break- 
down voltages of these diodes are ex- 
ceeded, as in the case of a switching 
spike. In such an event, zener diode 
ZD1 or ZD2 conducts, turning on Q1 
or Q2. In theory, this shunts excess 
spike energy to earth before it has a 
chance to do any damage. 

This assumes that Q1 or Q2 will 
react instantly. However, real-life tran- 
sistors have a finite response time. 
Therefore, if the spike energy at the 
drain is high enough and the rise-time 
sufficiently short, and if the response 
time of Q1 or Q2 is too slow, then it 
may be possible that the peak gate 
voltage due to the spike will be high 
enough to cause a breakdown in the 
gate-source oxide layer of the Mosfet. 

To prove the point, measure the 
resistance between gate and source of 
the Mosfet. If it is measurable, then 
excessive gate-source voltage is a 
probable cause. The spike energy will 

continued on page 88 


JUNE 1999 27 


SERVICEMAN'S LOG 


It took longer but it cost less 


Security systems aren't my normal run-of- 
the-mill fare and one that I recently 
encountered caused a few hassles. My other 
big hassle this month concerned a manual 
with a wiring error. And from New Zealand I 
have a story about an 11kV power line which 
tangled with the 230V supply. 


My first story this month is about 
time-lapse video recorder security sys- 
tems. Rather than scan continuously 
at the usual 25 frames per second, 
they take a single picture every few 
seconds. 

These expensive high-technology 
systems are fast becoming superseded. 
They are being replaced by lower cost 
PIR (passive infrared detectors) and 
add-on security kits for ordinary video 
recorders, which are activated only 
when movement is detected. 

Most older time-lapse systems cost 
around $2000 and are designed to run 
continuously, recording up to 720 
hours on one tape. Obviously, they 
require regular maintenance and most 
are supplied with clocks to remind 
busy security control rooms that it is 
time for a service every 1000 hours. 
Nevertheless, they inevitably don’t 
bother with this until something actu- 
ally fails. 


An urgent job 

So it happened recently that a local 
security company brought in a Sanyo 
TLS-1000P recorder, complaining that 
it wouldn't play and that it chewed 
tapes. The security officer who 
dropped it in said that the job was 
urgent but the manager of the com- 
pany wanted a quote first. “Well, it’s 
either urgent or you want a quote: 
which is it?”, I replied. He called the 
manager, a man named Bob, on his 
mobile phone. 

“Look”, Bob said, “the machine is 
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about 10 years old” (he was right about 
that). “Is it worth fixing and if so, how 
much?" 

He told me that he really didn't 
want to go to the expense of replacing 
it and in the end we agreed to go 
ahead with the repair, up to a limit of 
$300. 

Because the job was urgent, I at- 
tacked it straight away. First, I noticed 
that the hour meter on the front panel 
was showing 10,000 hours or full scale 
deflection. This timer uses a mercury 
column inside a 3AG fuse which is 
permanently connected to the switch- 
ed 12V rail. 

I have absolutely no idea how it 
works or how to reset it; perhaps it 
has to be plugged in upside down? 
What I do know is that it isn’t avail- 
able as a spare part any more. 

Anyway, after all this time, it was 
due for a major service in anyone’s 
language. 

The second thing I noticed was that 
it didn't want to accept tapes. I re- 
moved the covers and saw the major 
problem immediately — the capstan 


Sets Covered This Month 


e Sanyo TLS-1000P time-lapse 
video recorder 


e Sharp V1 Stereo A-V System 


e Sanyo Model С142А25 colour 
TV set 


motor belt to the reel idler had broken 
and all the other belts looked in a 
sorry state. 

A new belt kit was fitted and this 
time the tape went in straight away 
and all the main functions appeared 
to work OK. However, when I tried to 
eject the tape, it didn’t want to. 

Each time the recorder is switched 
off at the power point and switched 
back on, the letter “P” appears to indi- 
cate a power failure. The recorder then 
has to be reset. When I did this, the 
tape ejected properly. I then tested ita 
number of times and it worked fault- 
lessly. 

Having solved the main problem, I 
cleaned the rest of the machine and 
checked all the items listed in the 
maintenance table. I replaced a few 
suspect or worn parts but despite its 
high usage, it really wasn't in bad 
nick. 


Noisy mode select switch 

When I had finished, I put the tape 
in again to test it and once again the 
set seemed unsure as to whether to 
accept it or not. I felt sure this was due 
to a noisy mode select switch and 
gave it a good squirt of switch lubri- 
cant. After that, it worked like a Swiss 
watch. 

The switch obviously had to be re- 
placed and so І ordered a new one 
from Sanyo, only to be told that it was 
no longer available — after all, the set 
was manufactured in 1989! As the 
mechanism is similar to the VHR3500 
and VHR3700 VCRs, I wondered 
whetherthe part number had changed 
but a quick check soon showed it 
hadn't. Fortunately, I decided to look 
through my local parts supplier's 
catalog and noticed from the pictures 
that he had genuine new ones in stock 
and so I ordered one. 

It arrived the next day, just as the 
old one was playing up again. Any- 
way. I managed to get a tape in so that 
I could align the switch to its notch 
position. I then turned the machine 


WHEN I TRIED то EJECT THe 
TAPE, IT DIDN'T WANT TO 


off before unscrewing and unsoldering 
the switch terminals from the PC 
board. The new one was justas easy to 
fitand no further adjustment was nec- 
essary. 

Unfortunately, when I finally reap- 
plied power, it still wouldn't eject. T 
checked all the other functions which 
were fine but, in the eject mode, the 
loading motor turned until the front 
(or “flont”, as the manual spells it) 
loading gear engaged with the cap- 
stan motor. And that's as far as it got — 
the motor wouldn't turn at all. 

It was then I noticed that the sur- 
face-mounted fish-oil capacitors on 
the stator board were leaking. Aha! 
These looked like likely suspects. Af- 
tercleaning up the corrosion, the only 
problem was replacing them with 
small enough substitutes. However, 
after all that effort, when I was sure I 
was home and hosed, I was shocked 
to find that it still wouldn't eject. 


Time for thinking 


The moment I was dreading had 
arrived – I was actually going to have 
to get technical. I had already estab- 
lished that the capstan motor really 
was OK, as it worked in all functions 
except eject — it just wasn’t being 
switched on. 

It wasn’t easy to work out which 
wires were responsible for switching 
on the capstan motor from the servo 


and syscon circuits so I decided to 
start with the mode select switch 
which determines, via the loading 
motor, the control of all the various 
functions. 

I established that the eject and cas- 
sette-in modes occurred when the 
switch was in the "d" position, when 
the truth table gave a zero for the Data 
1 and 2 buslines and a 1 for Data 0. 
The switch was actually built with 
four connectors which were, from left 
to right: common, Data 2, Data 0 and 
Data 1. As a result, I expected to see 
5V on the third switch terminal (or 
leg) only. 

However, this wasn't the case. In- 
stead, legs 1, 2, and 4 were all high 
and leg 3 low — a mirror image! At 
first, I put this down to the switch not 
quite being in alignment so I checked 
it again — it was perfect. 

I then confirmed that all the other 
functions in the truth table were cor- 
rect. I checked the DC resistance but 
all I could come up with was that 
there was something wrong with the 
"d" position, especially when com- 
pared with the original switch. Even- 
tually, I came to the conclusion that 
the new switch was faulty and so I 
Tefitted the original while I ordered 
another. And after all that messing 
about, the original now worked per- 
fectly. 

Now I must emphasise that the two 


switches looked identical, because the 
riddle was solved when I reordered a 
new switch and had to check the part 
number from the catalog. It was while 
the catalog was opened that I noticed 
a switch that looked exactly the 
same on the adjacent page but 
with an entirely different part 
number. It was this new switch 
that finally put the problem to 
bed. 

Bob wasn't too happy with 
how long all this had taken 
but calmed down when he 

found out that the bill was a 
good deal less than he had been 
prepared to pay. 


The Sharp stereo A-V system 


My next story is about Mr Wilson, a 
customer who has retired. About 10 
years ago, he treated himself to what 
was close to the top of the market; a 
complete Sharp V1 stereo system. This 
consisted of a modular hifi audio unit 
with an unusual two-side linear track- 
ing record turntable (yes, it had two 
pickup arms) and a remote control 
system — all heavy stuff in the late 
1980s. Matching this, and connected 
to it, was a 63cm stereo monitor-style 
TV set and a hifi video recorder, the 
whole lot mounted in a custom-made 
shelving system, 

The thing that really dates it all 
now is the colour which was silver, 
Nowadays you can have any colour 
you want, as long as it is charcoal grey 
or black. 

Not long after Mr Wilson acquired 
the pride of his life, it was damaged 
by lightning. Although everything else 
was fixed, the VCR was deemed to be 
a write-off and so his insurance com- 
pany gave him the go-ahead to get a 
new one. Naturally, he chose another 
Sharp, this time a VC-6F3X, Unfortu- 
nately, this model was in black and no 
longer matched the rest of his system 
but he appreciated the additional fea- 
tures it offered compared to the VC- 
5F3X that had been destroyed. 

Recently, he brought it in for a serv- 
ice as it was chewing tape and needed 
new belts and an idler. All this was 
straightforward and everything was 
going to plan until I decided to blow 
out the accumulated dust with an air 
compressor. This required only a gen- 
fle wave of the airgun all over to 
bring it back to a clean state. This 
done, I confidently boxed it all up and 
put it aside for soak testing before 
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THE SECURITY OFFICER WHO DROPPED 


(T IN SAID IT WAS URGENT... 


completing the paperwork. 

Imagine my horror when I switched 
it on and found that I had lost all the 
sound in both the play and EE modes 
and that the LED meter display was 
no longer functioning. Trying not to 
panic, I opened it again and checked 
all the plugs and sockets to see if I had 
accidentally pulled any out. But no, 
and there was absolutely no sound 
coming out, not even from the AV 
output or the headphone socket. The 
only clue that anything at all was hap- 
pening in the audio chain was that the 
stereo LED indicator still came on for 
each channel. 

The picture itself was great. This all 
indicated that the audio signal must 
be reaching the stereo decoder, so I 
decided to start investigating PWB-1, 
which was the top board and is easy 
to access. Using my amplifier probe, I 
was able to trace the audio signal all 
the way up to the Input Tuner/Line 
analog switch (IC6101). This device is 
a TC4066 which is sometimes unreli- 
able but fortunately easy to obtain. 

The sound went all the way to pins 
4 and 8 but no further. Similarly, sound 
injected into the AV input eached 
pins 1 and 11, so with a small flat 
bladed screwdriver I shorted pins 1 & 
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2, pins 3 & 4, pins 10 & 11 and pins 8 
& 9 in turn but there was still no 
sound. I was about to replace the IC 
itself when I decided that it wouldn't 
hurt to be a bit more technical and 
check a few voltages. 

First, I checked the switching sig- 
nals on pins 5 & 6 and pins 12 & 13 
with a voltmeter to find nothing there. 
Ithen checked the «12V supply (Усс) 
on pin 14 but this was absent also. 

At last I was onto something. All I 
had to do now was trace this 12V rail 
to its source and find out why it had 
disappeared. Of course, I was still ex- 
pecting something like a loose plug or 
a switch parked in the wrong posi- 
tion. 

The 12V rail comes in on plug 1M2 
which comes from BA11. As there isa 
large wiring harness, where was BA11 
situated? Simple, look at the wiring 
diagram and sure enough it is shown 
coming from PWB-B, the audio board. 

But, in reality, it doesn't. It took 
nearly half an hour to discover that 
this is an error in the schematic dia- 
gram. Instead, the 12V rail actually 
comes from PWB-F, which is in a com- 
pletely different location underneath 
board PWB-1 instead of a wired audio 
module on top of PWB-A (the manual 


is not very forthcoming with informa- 
tion about each board's location). 

Anyway, back to PWB-F. The 12V 
source was Q6311, which was part of 
a switchable regulator circuit whose 
source was AT17V from BD-1, which 
was connected to plug AS1 on main 
board PWB-A. 

Did I mention that access to this 
board wasn't easy? Well, it wasn't — I 
had already visited it once in the mis- 
taken belief I was going to PWB-B and 
had only just put it all back when out 
it had to come again. 

The circuit for PWB-A is drawn out 
over two full A3 pages, so it took a 
little while to work out that the 17V 
rail comes in on AF7 from the power 
supply PD-1. This time I had the 17V 
so there was a break between the two 
plugs. 

Using a voltmeter, I found that the 
17V disappeared about 25mm from 
AF7 and never reached AC1, AW1 
and AS1. In fact, it looked as though a 
link was open circuit. Unfortunately, 
the link could not be seen from the 
component side as the plastic cabinet 
protruded over this area — not to men- 
tion the wiring harness to six plugs in 
the vicinity. 

And so I was forced to remove the 


main board PWB-A. This is a major 
undertaking involving screws, clips, 
wires and an awful lot of swearing. 
Eventually, I had the assembly and its 
three daughter boards and tuner out 
on the bench. A quick inspection of 
the area involving the link (357) soon 
cleared up the mystery. 

There was a spot about 25mm in 
diameter of severe green, black and 
White staining, where corrosion had 
taken place from an unidentified toxic 
liquid. After cleaning off the debris 
With every solvent known to man, I 
could see that the link had in fact 
disappeared completely, leaving tiny 
fragments in the pigtail holes to the 
PC board. After replacing the link and 
cursing some more while I got it back 
together again, I found (to my relief) 
that everything now worked properly. 

But how did all this happen? How 
did a small amount of liquid get into 
this location without touching any- 
thing else, especially as the lid and 
two other boards overhang this area. 
Well, I can only surmise that it dripped 
down the side of the plastic casing, 
even though there were no other 
marks. It guess that it could have been 
water from a pot plant and but why 
did it only decide to fail when I used 
the air-gun? 

I can only put it down to Murphy's 
law and move on. The really tricky 
part was explaining all this to Mr 
Wilson. 


Kiwi power 

And now for a change, here is a 
contribution from a fellow service- 
man - S. W. in Hamilton, New Zea- 
land. I well remember reporting a simi- 
lar catastrophe that occurred here 
some years ago, on the NSW South 
Coast . Anyway, here's S. W.'s story. 

Iwas awoken early one morning by 
à loud bang. Being of the cautious 
nature where loud bangs are con- 
cerned, I made an attempt to deter- 
mine the source. It was a wild, stormy 
night, so the first thing that came to 
mind was the power. Everything in 
the house was functioning OK and I 
checked the meter and distribution 
boards. Everything appeared to be in 
order, so I went back to bed. 

Later that day, I had a run of dead 
appliances in for repair. It turned out 
that a tree had fallen on the 11kV 
lines that feed our area and brought 
them down on the 230V lines under- 
neath, sending 11kV through every- 
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11kV THROUGH EVERYONE'S 
HOUSES AND BUSINESSES. 


TT WAS ALL VERY MESSY, BUT 
I GOT OFF SCOT FREE... 


one’s houses and businesses. It was 
all very messy but I got off scot free — 
technician's luck, I guess! 

Most of the appliances were TV 
sets, followed by microwave ovens, 
surge protection devices of the plug- 
in variety, and stereo systems. In the 
majority of TV sets, the mains fuse 
had exploded into a molten mess and 
the current limiting resistor (usually 
5W or 7W wirewound) in the power 
supply had simply gone open circuit. 

This is interesting, given that these 
components are on the other (appli- 
ance) side of the mains switch and 
that these sets were not turned on at 
the time. In every case, the high volt- 


age had jumped the switch contacts 
and into the circuit. Several sets also 
lost chopper transistors and bridge 
rectifiers or sets of diodes on the in- 
put side of the power supply. 

Some TV sets and almost every mi- 
crowave oven had varistors fitted on 
the mains input filter boards. These 
had all suffered and bits of the varistors 
were found scattered in all directions. 

One of the TV sets was a National, 
which was imported from overseas 
and had an auto-adjusting supply 
(110V-230V). It must have had a her- 
nia when it saw 11kV and it took out 
the current limiting resistor, four di- 
odes and a Triac. 
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The surge protectors were deemed 
write-offs; it was cheaper to buy new 
ones than to repair the dead ones. The 
microwave ovens suffered varying 
degrees of damage. In addition to the 
faults listed above, several ovens had 
the primary winding on the low volt- 
age transformer destroyed. 

The stereo systems had tracks blown 
offthe PCBs and some lost varistors as 
well. It is interesting to see that more 
and more equipment is now being 
fitted with varistors as a form of spike 
suppression. 

The damage to equipment was fairly 
limited in this instance, due to the 
surge being spread over a wide area. I 
have seen the results of a similar situ- 
ation involving just one rural road 
where the same thing happened and 
suffice it to say, there was nothing left 
of the gear. It had just vaporised. 

The real damage was caused by the 
meter boxes being blown off the out- 
side walls of the houses and landing 
some 5-6 metres away. Inside the 
houses, distribution boards caught fire 
and set the interior alight. 


Red herring 

But back to the present and an en- 
counter which I've called "The Red 
Herring". Later that week, a Sanyo 
34cm model C14ZA25 came in. The 
owner said that it had stopped work- 
ing the night of the storm and he'd 
taken it to another serviceman to have 
itlooked at. When he'd gone to pick it 
up he was told that the price was in 


the region of $120. He wasn't pre- 
pared to pay that much and the serv- 
iceman concerned "took the parts out 
that he'd replaced" and gave the set 
back to the customer. 

Iagreed to take the job on the theory 
that the removed parts would be easy 
to identify and it would cut down the 
amount of work I had to do. 

The following day, I opened it up 
and inspected the underside of the PC 
board. R502, a 3.90 6W resistor in the 
power supply, had been taken out and 
the solder around a blank area marked 
as transformer T581 had also been 
disturbed. But there was no actual 
transformer on the board. 

A check of the rest of the board 
showed that no other parts had been 
replaced. At that stage, I remembered 
the price that he'd been quoted and 
came to the conclusion that the trans- 
former must have made up the bulk of 
the cost. I rang the local Sanyo parts 
supplier to check the cost ofa replace- 
ment transformer, only to be told that 
he could find no reference to T581 in 
that particular set. 

I went back to the service manual 
and opened it to the inside cover 
which shows the basic set layout (not 
the circuit). And right there in the 
power supply section was T581. It is 
shown as a small step-down trans- 
former, used to supply the low volt- 
age parts of the circuitry when the set 
is in the stand-by mode. 

It seemed logical that it could have 
failed, as it would be connected di- 


rectly across the mains input to the 
set. The front cover of the manual 
specifically says "New Zealand" in 
brackets under the model number so I 
knew I wasn't looking at a universal 
manual or a copy of a manual for a 
different market. 

I was still not satisfied and called 
Sanyo's head office only to be told 
that they, too, could find no reference 
toa T581. 

*But it's shown in the manual", I 
said. 

“Hmmm, so it is", came the reply. 

I went back to the manual and took 
a look at the circuit diagram proper. 
And surprise, surprise - there was no 
sight of T581. Now I was really con- 
fused. It appeared as if it had been 
replaced, it was in the layout but not 
in the circuit diagram, and no one 
could reference it. 

I put the set to one side while I 
worked on other jobs and when I came 
back to it, decided to have another 
look at the PC board. On closer in- 
spection, I soon discovered that the 
tracks that led from what would be 
the secondary side of the transformer 
weren't actually connected to any- 
thing! It was definitely a furphy! I 
replaced the 3.90 resistor and the set 
sprang to life. 

In hindsight, the solder on the holes 
marked for T581 might have been dis- 
turbed purposely to throw the next 
poor bloke who looked at the set right 
off the trail. It certainly worked! 

In the end, the only part that had to 
bereplaced was a 75 cent resistor. The 
customer was more than happy with 
the bill and I am a bit more wary of 
service manuals and red herrings! SC 
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Asiasat 3 shuffle 

After a successful launch in March, 
and in-orbit testing during April (at 
98.2°Е), Asiasat 3 is expected to have 
commenced operations at 105.5°Е by 
this month. Asiasat 1 will be relocat- 
ed to 122*E. To make room for this, 
AsiasatG (carrying NTV Russian com- 
mercial programming) was suddenly 
switched offon April 28 without warn- 
ing. 

NTV programming recommenced 
on Gorizont 30, located at 130°E on 
April 29. 


Panamsat 2 (169*E) 

NHK is scheduled to leave this sat- 
ellite early this month. BBC has re- 
turned to the California Bouquet (SR 
30800, FEC 3/4, 3901MHz, horizontal 
polarity), The service is still running 
on 3743MHz vertical polarity SR 
21800, FEC 3/4, Exactly why this par- 
allel operation exists is unknown, 

Religious broadcaster EWTN moved 
to Pas-8 transponder 11 C, SR 27690, 
FEC 7/8. CNN International will also 
leave this satellite by June 1. 

CMT have advised that they will 
encrypt their signal in the second half 
of this year. The signal has been free- 
to-air for several years. The subscrip- 
tion service will be available to pri- 
vate users for a modest fee, although 
exact details are not yet known. 

An interesting side note: when us- 
ing a small aperture dish such as 1.8m 
to view Pas-2, the analog signal at 
3860MHz is clearly visible on Pas-8. 
As dish size is increased, this effect is 
less noticeable as the beam width de- 
creases. 

Some multi-service commercial 
sites will find services previously 
available on Pas-2 now spread across 
both Pas-2 and Pas-8. Panamsat is us- 
ing a multi-beam feedhorn on exist- 


ing receive dishes to allow simultane- 
ous reception from both satellites. 


Panamsat 8 (166°E) 

An intermittent analog test signal 
has been running on this satellite since 
mid January on 3860MHz, horizontal 
polarity. Japanese broadcaster NHK 
commenced their digital service on 
February 16th. Results indicate that 
no change will be necessary in dish 
size for NHK viewers. 

CNN International will also perma- 
nently move from Pas-2, tentatively 
scheduled for this month. The multi- 
channel service commenced Pas-8 
parallel operations in digital format 
during May on 3780MHz, horizontal 
polarity, SR 24999, FEC 3/4, in non- 
conditional access PowerVu format at 
that time, 

Feb 1 saw a new digital bouquet 
appear on 3940MHz, horizontal po- 
larity, SR 27690, FEC 7/8. Loaded 
headers indicate TNT/Cartoon as serv- 
ices that will transfer from Pas-2. TNT 
is due to cease operations on Pas-2 by 
June 1. 


Palapa C2 (113°Е) 

TV Indosair has ceased analog trans- 
missions and changed frequency for 
their new digital service. Parameters 
are: 4073MHz, vertical polarisation, 
SR 6500, FEC 3/4, This is an Indone- 
sian beam, probably only covering the 
very northern edge of Australia. We 
have been unable to receive the signal 
in Sydney using our 4.5m dish. MCM 
has also left this satellite. 

Taiwan C Net continues to operate 
their 21-channel NTSC bouquet on 
3763MHz, horizontal, SR 21093, FEC 
5/6 now using conditional access. 
Services still load on most digital re- 
Ceivers, but the video is blanked, hence 
only audio channels are available. 


Optus B3 (156°E) 


Bluff Knoll - Western Australia 


The Aurora platform is now opera- 
tional on this satellite, carrying ABC, 
SBS, 7 Central, Imparja, Horizon, 
Westlink, Prime and many other serv- 
ices. Frequencies are 12407MHz, SR 
30000, FEC 2/3; 12532MHz SR 3000, 
FEC 2/3; 12595MHz, SR 30000 FEC 
3/4; 12720MHz, SR 3000, FEC 3/4. 
All transponders are vertically polar- 
ised. 


Anteve has commenced digital op- 
erations on 4193MHz, vertical polari- 
sation, SR 6508, FEC 3/4. A 3.7m dish 
is required to receive this signal along 
the east coast of Australia. 


Intelsat 701 (180°) 

European broadcaster Fashion TV 
has replaced Saudi TV channel 1 and 
MCM Asia has replaced Abu Dhabi 
TV. Both services are on 4095MHz, 
LHCP, SR 27500, FEC 3/4. sc 
————— 
"Garry Cratt is Managing Director of Av- 
Comm Pty Ltd, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http://www.avcomm.com.au 


JUNE1999 33 


ALTRONICS COMPONENTS 


Phone your order up to 5pm | A POWER SUPPLY FOR LIFE! 
EST for Next Day delivery" to all Capital Cities & 
Suburbs. 


- Consistently Australia's quickest mail 


order service. 
Best Regards, 
Jack O'Donnell, Managing Director 


1.5A Regulated PEN Vann насо 


Includes Shor 
РИИ н 8210 Normally 5392. 
Thermal & Overioad |) 


me S349 es 
DC-DC CONVERTER 


3.8V DC for use with stere 
for vehicles 
boats, 


08) 9328 3487 


and easy to instal 
mount bracket - Remote doorbell contacts « 
Doorbell only operation when in Off mode + 
Ideal as a travellers intruder alarm 


nnounces when : А ed with 24V electrical systems, eg 
$100 or more! à o tractors etc 


ne 


utomatically af 


minder for shops, аот ог оме 


Iden Saers arive! Similar mode + Overload protection + 
- Over-current protection * Rated at 8 
amps continuous, 10 amps peak 


your TV, VCR, CD, Tel M 8162 


АКЕ лақ ау; 
T > г © ШП 
$437 TTE 


they can be 


й ines. And not only do they sound 
they're mirror finish cones give them plenty of " Our BIGGEST Catalogue YET! 
See cur 1999 Catalogue page 168 for full s | 244 pages packed with hundreds of exciting new products 
(C 3048 200mm (8^), 40, 160W Subwoo | . including а пем computer & power 
$119 or $199;r. %“ supply section 8 expanded data section! 
уо 't received а copy of our 
1 Engineering Catalogue, call us 


NOW on 


1-800 999 007 


your EREE copy (normally $3) 


[C 3052 300mm (177), 40, 250W Subwoofer 


$169 or $299/Pair 


ALL DRIVERS 
FEATURE 


MASSIVE 


DOUBLE MAGNETS 
FOR 
I-PERFORMANCEt 


T 2170 Normally $23.95, 


; $195 
300W Mini Inverter 


2-Way Split System 
Car Audio Speakers 


ALTRONICS 


OVERNIGHT DELIV 


АП models feature o output su r direct b 
to the video input on a VCR, Monitor or an AV transmitter. The suitable Ñ 
an RF modulator can also allow the camera to connect to the antenna 5 gall yo herals. For instance 
input of a TV or VCR 3 wire connection e 500 x 582 pixels х mice, CD ROMs, Scanners 
* 380 lines + 12V DC Operation 
Miniature Cameras in Diecast swivel 
mounting housing. 2 models av 


ance only 6901) The other modei es for shop 10 Base-T 


CCD Surveillance Cameras ae : Hu 
x 


Ceiling mounted our computer and 5 


audio output. 


s t additional HUBs. The HUB offers greater in 
Bede dt "$135 DE E Pc of a 10 Base k by using a star topology. ie. If one computer 


omplete network does not grind to a halt, Compact 
$9005 B&W + Audio "P^ FAB 


Add-On Audio Module 


Fits directly onto our PCB module CCD р 
'upplied with all eads for “ вар ни » 
ue ERE EM ae 
E ids $900 BW wih Riminin "P^ 85-4 365 омега HDD att LED pay, ! 

Suzo aw Pin Hok "$1195" о GIOS DA 
meo emaa 4 Way Audio Visual Camera Switcher озо BAS in Cooling 


for CCD Cameras itor up to. channels with t i 
а Monitor up to 4 A/V ch th thi Deluxe Multimedia 


This plugpack 


cludes power adaptor and Uplink switch 


“M ard Drive Bays. 


two lo 


r do vou require a multi-purpose, 


advanced 


automatic A/V switcher. Any combination 


м 
LETS and displayed on either of the rt ere roii Stereo Headset 
suitable for two monitors, it sw. REMOTE CONTROL 


Included FREE! 


powering the 
CCD cameras above. 6 
9,12VDC @ 500mA 


м 28-95 т 


on both mon. 
leal for surveil- 


is making them comfortable for periods of 
se and features an in-i 


Hors making it 


Supplied with a 1.8M lead fitted with 3.5mm 
ereo jack plug for microphone and speakers. Suitable 


most sound cards, 


33Pcs Driver Bit Sete "Саннан SSS 


Al housed in a hand ы ІІ?! Multimedia * 


Similar in operation to the ca 
this combination camera / PIR i 
low cost total surveillance solution for the 


m 
Small office, business or home Easy to instal i q 
and connect with all mounting hardware 
including a unique swivel mounting bracket ! 
and connectors supplied. Features N.O. & i 


plastic holder. Gr 


Microphone 


[5 
This ultra sensitive “plug and play’ 


drive 


N.C. switched contacts for triggering an alarm microphone is ideal for use for voice 
recognition, internet phone, multimedia 
applications, interactive games. It 
comes complete with a 3.5mm jack plug 
and is suitable for all sound cards. Can 
bbe desk mounted or direct mounted to 
your monitor 


now Ө-оз 
Fully Featured Multi-Function Car Alarm 


or remotely controlling a VCR/TV for unat- v " 
tended receding Dinos IL xe $1354 


308D ing * 9 Torx * 4 Snake Eye 
& 6 Imperial) е ue 
Can be configured x *1Mag ar a 
to trigger a VCR to. x Д FER C 


record ап intruder's wv BONUS OFI T2180 8 T 2182 and receive 
НЕ rid ? he ver FREE(RRP $3.95 Value) 


$1 99 
LA 


Purchase both ti 
the T 2179 Hex 


fully featured, c 


tester, capacitance up to 2000pF 
200М0 continuity /diode test, temperature measure- 
ment (inclu 

current range and frequency counter up t 


Q 1062 Normally 


sw BEQ-95 


e 


| Q 1062 } 
SAVE $10 on every purchase of the 
PLUS we will include a Q 1065 Rubber ; 
Holster(Valued at $9.95) 


(Total savings of $19.95) 


‘use mouse. The two in-built thumb- 
wheels will allo 
up/down/left an 
dow. IBM Сопу 


le and suits 


“25 | 
? : тер 

Ssi Fovertaking Conta tnt BA 88-95 | imiten TO ннат S5202 um 

Multi-Function Car Alarm and y N 


1-800 999 007 »renru (Ee gs 


оз 5:395 


cross wired LAN wiring or m. 
h! 


function crimping 


ber of inputs and 


ER с $59 
D 3015 LAN Cable Teste RRP $99.00 Plugpack to suit M 9664 $14.50 
"e e| T 1565 Multi-Function Crimping Tool. RRP $: 196 


|T 1600 Punchdown Tool RRP $75.00 4 
ee аа irodo 
c 50W Technician Gas Iron 


(See EA Feb ^89) Th 


kit (К 2850). It has four relay outputs and 


ир eight opto-isolated inputs. This kit contains all parts 
iron packs a HUGE 50Watt 


A will just keep on going 


тісі both the input and output 
gram listing is supplied to help 


kan 344-95 you complete your project 


stages. A Qbasic pr 


tout 
5 тт 
callers 10 p Variable from 10. 
SUPER SPECIAL Т solder and a T 2449 Butane Refill, жам (SC Jan 927 (BINE: 
V gether valued at $10.45 FREE! 5 Automatic 


Manual Voltage 


ts into a 12У accessories power line, and shuts 
ps to a dangerously low level. Ideal for 


eee ESAE 
Pockets and a removable lid inse 12 & 24V “Dual Moda” 
Battery Charger Kits 


(See SC Oct 98) One of the most glaring pı 


desired position on panels! mercial charges 
W's spring-loaded — f 

arm assembly. T 50207 
Simply clamps to Case Was $65, 
your workbench or Now 


oS "— $55 


inovitable that your eyesight is going to faltor 


ire risk not to mention reduces the life of your 


ту charger will then keep the 
current (0554) to the 


Bi charger wil not only 
TS ата шу charged, but wil 
ven yer te lile ot your batien 
"aget overcharging) ldonl for 
o, posting, АМО or lor 
cami system battery b 


Maybe you're already finding it dificult to read 
those tiny zeners or find that small solder br 
ur РСВ, If so, this magnificent 3 dioptre 


TMinated manner cord ba tha section for iv Model 554» Ө-95 
Its daa sued to stamp ai 


el тако idees = 
o> 
| YES! We Now Accept Diner's Club and American Express 


174 Roe St Perth W.A. 6000 
UE Phone (09) 328 1599, Fax (09) 328 3467 
MAIL ORDERS C/- P.O. Box 8350 
Perth Business Centre, W.A. 6549 


Where possible w » h e 


; Cards!! — 


жы i»). e must travel Express Road-— Please allow up tc 
б 4 kgs. As with virtually every 


e's risk. Should you require insuran 


Allow approx 9 days from day you post ord Б " Chances are there is 
Up to 3kg 3 = AE k our phone us for details of the 
the day received (if placed before listing is available at our internet site at 


allow an ighted with a 6. These 


ALBANY 


4 BRIGHTON Electronics 
COLLIGHTGDNS Force Elect 

ENFIELD д 

FINDON 

і HOLDEN HILL 


BUNBURY 
ESPERANCE era 
KALGOORLIE ics 
WYALKATCHEM D&G. 

-CITY 


Hest LONSDALE 
BLACKBURN . MONTAGUEFARM Dy 
CHELTENHAM PROSPECT 
CLAYTON 3 SW - CITY 
COBURG 4 Баса SMITHFIELD ¢ 
EAST MALVERN ^ е a UAM 
HUNTINGDALE 5 


NEWCASTLE Nove 
1 WAGGAWAGGA Phill 
WARNERSBAY Vilee Dis 
WOLLONGONG Newtek 


Vimcom Electronics 


1-800 999 007 PERTH (08) 9328 1599 


NUNAWADING 
PRESTON 
WEST MELB, 


В, 
LAUNCESTON ome 


Radio Parts Ф ALICE SPRINGS Ра 


ALTRONICS 


RDER FORM 


BACK ISSUES 


MONTH YEAR MONTH YEAR PRICE EACH (includes p&p) TOTAL 


Australia 5А7.00; М2 $48.00 (airmail), Elsewhere SATO 
(airmail). Buy 10 or more and get 10% discount. 
Note: Nov 87-Aug 88; Oct 88-Маг 89; June 89; Aug 89; 
Dec 89; May 90; Aug 91; Feb 92; July 92; Sept 92; Nov- 
Dec 92; & March 98 are sold out. All other issues are 
currently in stock SA 


BINDERS 


Please send me SILICON CHIP binder(s) at 
$A12.95 + $5.00 p&p each (Australia only). Not available 


elsewhere. Buy five and get them postage free. 
$A 


О New subscription — month to start 


GIFT SUBSCRIPTION DETAILS | 


І 
[T Renewal- Sub. No. О сін вивөсгіріюп ts р І 
RATES (please tick опе) 2 years (24issues) 1 уеаг(12 issues) - Month to start : 
Australia О ѕА112 ГІ $А59 | Message П 
Australia with binder(s)** [1 $138 О $72 І I 
New Zealand (airmail) О $А145 0 $A77 1 I 
Overseas surface mail О $4160 O sass I 1 
Overseas airmail 0 $A250 L] $A125 I І 
Xt binder with 1-year subscription; 2 binders With 2-year subscription І Gift for: І 
Мате. H 
YOUR DETAILS І Ка П 
І Address. -1 
Your Name. І І 
(PLEASE PRINT) I І 
Address I state Postcode | 
I 
Postcode. а 
Daytime Phone No. Total Price SA Болаша 
L Cheque/Money Order О Bankcard О Visa Card О Master Card 
Card No. E ЦІ a ý a L | Card expiry date. if 


pe 
Phone (02) 9979 5644 
9am-5pm Mon-Fri. 
Please have your credit card. 
details ready 


Mail order form to: 
Reply Paid 25 
Silicon Chip Publications 
PO Box 138, Collaroy 2097 
No postage stamp required in Australia 


Fax (02) 9979 6503 
Fax the coupon with your 
credit card details 
24 hours 7 days a week 


JUNE 1999 37 


Д-т TABLE 
ШІН ШЕГГЕР 
WIE. CONTA 


Last month, we introduced the hardware and 
software for this XY table with stepper motor 
control. This month, we cover the construction 
of the XY table using flat steel sections, threaded 
rods, the stepper motors and various pulleys. 


The X-Y table was fabricated from 
various thicknesses of black steel plate 
and bar. If you plan to build one we 
assume you have some experience in 
cutting, drilling and welding this type. 


Electronics 


of material. Alternatively, you may al- 
ready have some equipment to which 
you can fit the motors and driveshafts. 

We have used 1/4" Whitworth bolts 
wherever a bolt is called for unless a 


This close-up view shows how the 
Y-table sits on the X-table, which 
in turn sits on the base. It also 
shows the Y-table stepper motor 
and threaded drive rod. 


Part.2: Building 


The X-Y Table 


different type is specified and when 
we say to drill a hole, it means a 1/4" 
hole. Whitworth bolts are the only 
ones readily available from most hard- 
ware stores even though Australia is 
nominally a metric country. 


Base construction 

Fig.6 shows the details of the base. 
Cut two pieces of 25 x 6mm bar 450mm 
long and mark the centre-line. This 
centre-line must be extremely accu- 
rate as the final result, in terms of 
smoothness of movement and repro- 
ducibility of results, will depend on 
it. 

Centre-punch points at the middle 
(225mm) and 190mm either side of 
centre and then drill the holes (1/4"). 

Cut two pieces of 25 x 6mm bar 
390mm long. Draw centre-lines on 
these two bars and drill holes 110mm 
from each end. 

The corner pi made by cut- 
ting four pieces 25 x 25 x 6mm then 
drilling and tapping each at the centre 
to take a 1/4” Whitworth bolt. 

Set up and weld square the four 
drilled bars, making sure that the cor- 
responding drilled bars are opposite 
each other, as shown in Fig.6. It is 
essential that the three-hole bars are 
parallel to each other. Now weld in 
the corner pieces. Each one of the 
these is fitted with a 2” x 1/4” bolt to 


struction by Ken Ferguson 


by Rick Walters 
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Fig.6: this diagram shows the construction details for 
running rails for the X-table. Note that the diagram is drawn at a scale of 1:4. 


the base. It carries the drive motor assembly plus two 


provide a level-adjustable foot and 
each has a lock nut, as shown in the 
end elevation of Fig.6. 

Next to be made are the drilling 
support bars. Measure the internal 
distance between the two 2-hole bars 
(around 450mm depending on how 
you welded the base) and cut two 
Pieces of 25 x 6mm flat bar to this 


length. Weld them each side of centre, 
spaced 6.35mm clearance (use 1/4” 
bar + washer). These mount the drill 
support which will be detailed in a 
future issue. 


Table running rails 


Cut four pieces of 25 x 6mm bar 
660mm long. Next cut four pieces of 


25 x 6mm bar 100mm long and eight 
pieces of 25 x 6mm bar 31mm long. 
Weld these pieces onto two of the 
660mm bars at both ends, as shown in 
Fig.7 and ensure that the slot formed 
is 1/4” clearance. One of these welded 
rails becomes the motor mount and 
table running rail on the base, as 
shown towards the bottom of Fig.6. 
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This is the drive motor for the X-table. Note the method for attaching the 


threaded rod. 
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MATERIAL: 3 x 25 FL 


AT BLACK IRON 


DIMENSIONS IN MILLIMETRES 


Fig.7: details of the motor mount and table running rails (two required). Note 
the two 14-inch slots which are used to mount the motor drive and threaded rod 


assemblies, (Drawing scale 1:3). 


When finally assembled, this motor 
mount rail will be positioned at the 
front. The other welded rail will be 
part of the X-table. 

Now drill and mount the running 
rails to the base using three 1” bolts, 
washers and nuts and use drilled nuts 
as spacers between the running rail 
and the base. The welded running rail 
goes towards the bottom of Fig.6, as 
already noted, and the unwelded rail 
goes towards the top. 


X-table construction 


The X-table sits on the base rails 
while the Y-table sits on the X-table 
rails. The main details of the X-table 
are shown in Fig.8. 

Cut two lengths of 25 x 6mm bar 
cach 395mm long. Scribe a centre- 
line on each and centre-punch the 
middle of each bar. Mark points 
142mm either side of centre and drill 
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the four holes (ie, two holes in each 
bar). Take one 395mm bar and mark 
40mm either side of centre and drill 
two more holes. 

Cut two 403mm lengths of 25 x 
6mm bar. Then scribe a centre-line on 
each bar and scribe lines 165mm ei- 
ther side of centre. Then cut six pieces 
of 25 x 6mm bar 30mm long. 

Mark the centre-lines on each and 
drill a hole 15mm from one end. Weld 
three of these on the top edge of each 
403mm bar, centred on the scribe 
marks. Now weld these two 403mm 
bars to the 395mm bars, as shown in 
Fig.8. 

Take the remaining two 660mm run- 
ning rails, draw a centre-line on each, 
punch the centres and drill the holes. 
Bolt the motor mount rail to the cen- 
tre mounting bracket of the righthand 
403mm bar and bolt the other 660mm 
rail to the centre mounting bracket of 


the lefthand 403mm bar, as shown in 
Fig.8. 

Make sure that the top of each run- 
ning rail is parallel to the top of the 
associated 403mm bar, then drill both 
ends. Next, assemble the rails as you 
did previously for the base, using 
drilled nuts as spacers. 

The Y-table is made in exactly the 
same manner as the X-table, except 
all dimensions must be such that the 
wheels for this table must run smooth- 
ly along the X-table running rails. The 
dimensions may vary a millimetre or 
two depending on the accuracy of your 
welding. The aim is to ensure that 
each running rail is parallel to its mate. 
The details for the Y-table are shown 
in Fig.9. 


Fixed clamp assembly 


You need a clamp assembly to hold 
work on the Y-table. This is made as 
follows. Cut one piece of 12.5 x 


X-Y table 

2 12V 1.8* stepper motors, 
(available from Oatley 
Electronics) 

2 4-way terminal strips 

4 packs (of 2) 38mm concave 
wheels, Cowdroy S926 or 
equivalent 

1 length 900mm x 1/2" UNF 
threaded rod, Blackwoods 
P/N 00184201 or equivalent 

1 phosphor bronze bearing 
BFB11 (cut in half to make 
two) 

100mm 25mm rod 

1.3m 12.5 x 3mm steel bar 

1.1m 25 x 3mm steel bar 

130mm 50 x 3mm steel bar 

12m 25 x 6mm steel bar 

1.8m 12.5 x 12.5mm steel bar 

22%” x 1/4" Whitworth bolts 

4 2" x 1/4" Whitworth bolts 

6 1%” x 1/4" Whitworth bolts 

40 1" x 1/4" Whitworth 

52 1/4" Whitworth nuts 

80 1/4" Whitworth flat washer 

22"x5/16" UNF bolts 

2 1/4" Whitworth thumbscrew 
bolts 

8 1/4" Whitworth wing nuts 

2 springs to fit over 1/4" 
Whitworth bolts 

8 bolts, nuts and washers to suit 
stepper motors 
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Fig.8: this diagram shows the main details of the X-table. It sits on the base and carries the 
two running rails for the Y-table, plus the Y-table drive motor assembly. (Drawing scale 1:4). 
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TERMINAL 
Block 


12.5mm bar approximately 415mm 
long (enough to reach the outside 
edges of the Y-table frame). Draw a 
centre-line and centre-punch the mid- 
dle. Mark 130mm either side of centre 


then drill and tap the three holes 
(1/4" Whitworth). 

Cut two pieces of 25 x 3mm bar 
380mm long. Scribe a centre-line and 
centre-punch. Mark 130mm either side 


of centre and drill three clearance 
holes. Take one length of 415mm bar, 
face it running away from you and 
weld piece of 12.5 x 3mm bar 15mm 
long to the front righthand side ensur- 
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ing that there is no weld on the inside. 
This becomes the corner stop. Now 
bolt the 380mm bar to the bottom of 
the 415mm long 12.5 x 12.5mm bar, 
using three 1%” bolts. This is the job 
support assembly. 

Cut six pieces of bar 12.5 x 3mm 
15mm long, then scribe the centre- 
line anda point 7mm from one end on 
each. Centre-punch and drill a 1/4" 
clearance hole in all six pieces. Place 
one of these pieces on each of the 
three bolts on the 415mm bar and 
secure them with nuts. 

Cut two pieces of 12.5 x 3mm plate 
360mm long and weld one to the three 
plates 5mm away from the corner stop. 
This assembly becomes the fixed 
clamp which is welded parallel to the 
wheels, with its outside edge 32mm 
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from the outer edge of the Y-table 
frame. Remove the nuts from the three 
bolts and fit a washer and wing nut to 
each. 


Moveable clamp assembly 


Cut three lengths of 12.5 x 12.5mm 
bar 445mm long. Take one bar and as 
a first step, using the pieces already 
cut and drilled, make a mirror image 
of the fixed clamp assembly (just de- 
scribed) but without the corner stop 
piece. 

Now pull it apart and draw a cen- 
tre-line on its face at rightangles to the 
top. Centre-punch 90mm either side 
of centre and drill and tap each hole 
(1/4” Whitworth), then reassemble. 

The other two 445mm bars should 
have holes marked 6mm from each 


Fig.9: the Y-table carries a moveable clamp assembly, to secure the job. (Drawing scale 1:4). 


end. Drill one bar at both ends and 
insert a 2%4” bolt in each end and weld 
the heads to prevent them turning. 

Drill the third bar with 1/4” clear- 
ance holes and scribe a centre-line on 
the face at rightangles to the top. Drill 
1/4” clearance holes 90mm either side 
of centre, then drill and tap (1/4” 
Whitworth) holes 140mm each side 
of centre. 

Now fit the load springs onto the 
bolts and screw them into the move- 
able clamp bar. Then fit the two 1/4" x 
1” Whitworth thumb-screws for the 
fine adjustment. 


Drive brackets 

The next step is to make two drive 
brackets, one for the X-table and one 
for the Y-table. The details are shown 


in Fig.10. Cut two lengths of 25 x 
3mm bar 110mm long and mark the 
centre-lines. Mark 40mm either side 
of the centre-line and drill the holes. 

Cut two pieces of 25 x 3mm bar 
60mm long, scribe a centre-line and 
centre-punch 9mm and 13mm from 
one end. Drill 5/16" holes and file 
them out to a slot. The slotted pieces 
are then welded to the centre-line of 
each 110mm bar. 


Motor mounting brackets 
These are shown in Fig.11. Cut two 
lengths of 50 x 3mm bar 60mm long, 
then mark and drill a hole 10mm from 
each end. Cut four pieces of 12.5 x 
3mm bar 63mm long and two pieces 
32mm long. Weld two sets of three 
plates, as shown and then grind off 
the excess weld. Weld each of these to 
the 60mm plates. Then fit and tack 
weld the two 1" bolts as shown. 


Motor mounting plates 
Cut two plates 62 x 62 x 3mm (or 


This photo shows the fully 
assembled X-Y table, with 
a blank piece of PC board 

mounted in its clamps. 


E] 
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DRIVE BRACKET 2 REQUIRED 
5r 
DIMENSIONS IN MILLIMETRES 


Fig.10: the drive 
bracket details, 
‘Two are required, 
one for the 
X-table and one 
for the Y-table. 
(Drawing scale 
1:3). 
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Fig.11: here's how to 


make the motor 
mounting brackets. 
Two are required, 
one for each stepper 
motor. (Drawing 
scale 1:3). 


3412532 ПАТ 
BLACK RON 
E 


MOTOR MOUNTING BRACKET 
TONGUE FABRICATED FROM 3 PIECES OF 


Fig.12: details of the 
motor mounting plate. 
The motor mounts as 
shown at right. This 
assembly is then bolted 
to the motor mounting 
bracket which in turn 
is bolted to the drive 
rail. (Drawing scale 
1:3). 


eR 


size to suit your motors) and drill the 
four motor mounting holes in each. 
Drill two holes 10mm in from two 
edges, then fit two 1” bolts and tack 
weld the heads. 

Now mount the motors, using two 
nuts as adjusters as detailed in Fig.12. 
Fabricate and fit a terminal block 
bracket if you wish. 


Bearing brackets 


One of these is mounted on each 
motor running rail, at the opposite 
end to the motor, to support the 
threaded rod. 

Cut two lengths of 25 x 3mm bar 
60mm long for the mounting plates of 
the bearing brackets. Drill each one 
10mm from one end. Cut two 50mm 
lengths of 12.5 x 25mm bar and drill a 
1/2" hole 12mm from one end in each. 
Fita phosphor-bronze bearing in each. 

Drill an oil hole, which will now 
make this side the top of the bearing 
bracket. Weld one side of each bear- 
ing holder to a mounting plate. Note: 
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312.5 FLAT SLACK ЖОМ AS SHOWN. 
GRIND WELDS RAT 


€ ues 


MOTOR MOUNTING PLATE 
MATERIAL Jmm BLACK IRON 
HOLES A = 45mm 


only one side is welded to allow squar- 
ing up later if the two are not exactly 
at rightangles. 


Threaded rod drive nut 

The drive nuts are driven by the 
threaded rod and one moves each 
table. We tried to use UNF nuts on the 
rod but they were not successful. Cut 
two 40mm lengths of 25mm rod and 
face, drill and tap each one 1/2” UNF 
in a lathe. This done, weld a 2” x 
5/16” UNF bolt to the centre of each 
drive nut. 

We cut the 900mm threaded rod in 
half but if you want greater X-Y move- 
ment you will need to use two rods. 
For each rod, lathe face one end and 
turn down 13mm to 3/8” (to suit the 
bearing). Face and drill the other ends 
to suit your motor shafts. 

The motors we used each had a pin 
through the shaft and we recommend 
that you use this type of motor as it 
simplifies the mechanical connection 
of the motor shaft to the rod. A slot 


Lock 
NUT 


DRIVE 
PN 


THREADED. 
ROD 


was cut with a hacksaw, to allow the 
rod to push on over the pin. 


Final assembly 


Ifyou have tested and adjusted each 
table to run smoothly as you built it, 
the next stage is to align the motors so 
that the threaded drive rods are paral- 
lel to the frames, for both the X and Y 
axes. Don't forget to fit the drive nut 
onto the threaded rods before you 
make these adjustments. 

Now insert the drive nut bolts into 
the drive brackets and tighten the nuts 
with your fingers. You can now turn 
therods by hand along the full traverse 
length, checking for smooth opera- 
tion of the X and Y tables. Make any 
adjustments then nip the nuts tight 
with a spanner. 

In the next article, we will describe 
how to wire the motors and power 
supply to the stepper motor cards and 
detail the Z-axis support. This sup- 
port will carry a drill, plotter pen or 
whatever. sc 


Amazing Amplifier п 
Bargain!!! e 
This must be the bargain of the year! This is the amp 
module as used in the Aura Interactor Body Blaster. 
Ideal for experimenters! The main amplifier is 21WRMS 
into 4 ohm, mono class B output design. The 
preamp has filters and switches to give sound 
А effects control. Freq Resp is practically DC to 
Big Skhz as required by the Interactor. As this is 
designed primarily to amplify kicks, 
explosions and crashes into the Interactor 
Shaker, it is not a *Hi Fi" unit. Get weird and 
wonderful sounds using the music/games filter and controls in the 
Preamp of this unit. In the games position the preamp filter divides the input 
frequency by half to give more "whoomp" to those thumps, explosions 
and crashes. Use two of these for a stereo ‘setup and power from a 
12/0/12 AC at 1.25A transformer or use our Cat MM?2005 12/0/12 
transformer @ $26.50 which willl handle two with ease at full volume. 
Housed in а nifty case with the following: «Input 
socket - 3.5mm mono from your 
music/instrument source «Power socket - 3 pin 
socket, for 12/0/12VAC from your power 
supply *Output socket, RCA direct to 4 ohm 
*Music / game switch ¢Normal/A/B switch 
*Filter control. *Power/volume/on-off 
control/power LED/amp output clipping 
indicator. Case size 200(L) x 100(W) x 55(H)mm. 
Cat. XC-1006 


Send S2 and 
‘we'll post you 
one. 
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Audio Lead Madness 


3.5mm stereo plug to 3.5 stereo 
plug - length 4 metres, - "gem" 
Bulk pack. Stock up. 


Cat. WA-1022 


B Шеге $3.95 [опу $2.95 еа] 
imm 


Need a Longer Lead? 
Same as above but 5m length. Cat. WA-1021 


$4.50ea БІЛ 10 $3.50ea BUY 100 $2.50ea) 


Sensational Pot Pack 
with free Bonus! Camera Sale 


This is not an ordinary pot pack. A pack like Са 00-3471 
this опусотев p ——— 

along occasionally. 
Why? Because 
many.of the pots are 
hot just ordinary 
pots. They are US 
made rheostat 


А 100 Gas 
quality, UK/Aust. Soldering Iron 
made attenuator — 


quality, etc. Many are Japanese made. The balance are 

high quality standard grade. There are sealed, PC a 

mount, solder tag types. 99% are bushing 

mount. Nuts are supplied (but not all). 

Styles include ganged (dual/triple), 

concentric, switched, tapped log and 
Portable soldering. The Vulkan 
uses butane gas and is 
temperature adjustable 
(equivalent to 10 - 60 watts). it 


RCA Lead Bargain 
This lead 
has an 
RCA plug 
on one 

end, 3m of speaker 

cable terminated to 2 spade 
lugs (small & medium). Limite 
qty avail. Cat. WA-1125 


Metal Case 
Pinhole 


linear. Brands include Clarostat, Allen- 

Bradley & Morganite. Some of these pots cost $10 each 
when originally purchased. Each pack contains 33 pots. 
Most of the packs are identical. 

Bonus! Included in each pack is a FREE pack of 30 
brand new industrial grade cermet single and multitum 
trimpots in 2 different styles (both PC mount) & 10 
resistance values! These parts generally cost over S2 
‘each! There is over $200 value in this pack. Quantities 
limited only 120 packs available. Cat. RP-3900 


90 minutes continuous use fuel 
capacity. Supplied with a safety 
cap, which includes flint for 

igniting tool. Сай. TS-1250 


ULKAN1°° Soldering Tool kit 


fills in 20 seconds and has up to 


Wireless Audio & Video х= оо car 


" PAGE 221 
Transmitter/Receiver ror есе. 
WATCH CABLE TV ALL OVER THE 
HOUSE! 

The transmitter can transmit the 
audio/video signals 

from a VCR, TV 

set, LD, Sat 

receiver... to 

the distant 

receiver, which 

is connected to 

another TV or 

VCR. You can 

also use the transmitter and receiver to send 
the picture from a camcorder or CCD camera 
to a TV. Range up to 100m (line of sight). 
Cat. AR-1800 


DSC 5 Sector 
Alarm Deal h 


This system includes the 
DSC 5 sector alarm panel 
with Austel Approved 
dialler. Connect it to an 
alarm company or it can phone you or your 
neighbours etc. 

INCLUDES: «1 x DSC 5 zone alarm / dialler 


*3 x Pulse PIRs «1 x mains 3 wire power supply 4 
*1 x 7.0Ah backup battery #2 x reed/magnet 

switches «1 x strobe «1 x metal siren cover 

*1 x siren hom #1 x internal siren «2 x deterrent 


stickers *100 m of 6 core alarm cable. 
Cat. LA-5460 


CCD PCB REA AA 
Camera with y 

Infra Red pee ae 
Hlumination NIPPLE | 


‘See 1998 Catalogue page 200 Са! SB-2455 


for full details. Cat. QC-3465 NORMALLY $4.25 
BUY 4 ONLY $3.50ea. 
my BUY 10 ONLY $3.00ea] 


; SOLDER TAG 
б) Cat. SB-2457 


NORMALLY $4.50 


И BUY a ONLY 55752. 


This kit includes the 
зате soldering tool. 
The accessories 
supplied in the kit give 
a much larger range 
of uses. Kit includes: 
*Soldering tool, safety 
cap with flint ignition 
and 2.4mm soldering 
tip «Мате torch tip 
*5mm hot air tip «Hot 
knife tip «Aluminium 
tray with wetting 
sponge «Aluminium tray 
for hot tips etc «Сату case with locking clip, 
powder coated steel. Cat. TS-1260 


— -e саас 
MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 


"Dual Display *Bargraph *Auto/ 
Manual “3.75 Digits *4000 Count 
*Relative Mode *Recording (min, 


max, avg) *Time Mode “10 
Memories *Data Hold *Back Light 
"Input Warning *10MHz Frequency 
*Capacitance «20A. einductance 

 “Тетрегаіше *dBM Logic 
*Diode «Continuity Signal Out 
*Auto Power Off / Keep Оп Mode 
*Holster. See cat page 31 
for full details. 

Cat QM-1290 


Vacuum 
Fluorescent 


Display Bargain 


Grab some at this 
crazy price! The 


Limited quantity av; 


^. 
e» 
“ve 


MOTOR ASSEMBLY 


An experimenters delight. 
These units are very 
similar to those fitted in 
some really up-market 
movie theatres. 
Specifications for the Subsonic 
Actuator: *Operating Cat. хс.1008 
Frequency: Subsonic, Max 

force: 20 foot pounds, Nominal 

Force: 0.5 foot pounds per watt «Rated 
power: 18 watts continuous RMS. *250(W) x 
300(H)mm *Weight:1.5kgs 


Dummy Dome 
Security m 


Camera 6. 
Looks exactly like the real 


Brand new display designed 
basically for an oven timer. It 
can easily, however, be used 
as a custom clock display. 
Vacuum Fluorescent displays 
are very attractive & this one - 
in green - is as well. 4 digits 
are 14.5mm high. Each 
segment of each digit is 
separately addressable as is 


the AM annunciator. *98W X (по at a fraction of the cost. Even 


34H x BDmm (excluding includes the metal camera case 
pinouts, etc). «Factory data is inside! Suit home, 


included, Cat. 2D-1875 | office, business. Cat, LA-6315 


5529502 


See cat page 147 of our 99 catalogue for full details. 
Beware of others with less than 160 pcs. 


Cat. PT-4530 


516.953 
CUSHION 


ae 
WS 


We have made a huge distress stock purchase from AURA in. 
USA. We have sold thousands of the Interactor 
Backpacks, and now can offer a CUSHION 
VERSION, for a crazy low price. The cushion 
‘should sell for well over $200, but you can grab 

‘one - or more, for only $49.95 each, while stock lasts. T 

D This Interactor Cushion will 


Cat. ХС-1005 
transform low sounds into movement, 
so you can actually feel these through your back. Simply place in your lounge 
chair, or seat, and complete a 3D sound environment for added impact for home 
theatre, computer games etc. The Interactor Cushion can be used with almost any 
PC/Mac, home theatre system, CD player or video. Supplied with black cushion 
(with inbuilt shaker), amplifier module, 240V mains power supply and 
connecting lead set. 


BACKPACK cat. xc-1000 


Plug it into computer games, stereos etc, then put the back pack 
оп and feel all the low frequency sounds. 
Ё See P241 of our 99 catalogue for details 


— 
3 “| inverter “З 
See 99 Cat. ; 
Page 105 for detail Ор 


manufacturer shipped us 
these, with PCB pins with 

different spacing to our normal stock. 
jlable. Cat. PS-0161 


Mini Size . == 


Same as our standard 
insert, instead has 

PC mount pins. 
10mm diam. 50Hz - 15kHz 69dB. Cat. АМ-4011 


Cat. MI-5034 


«ы => 
Sod? 


pavar 


DIGITECH "Intelligent" DMM 


«Тірі display «2 x 3.75 digit «1 x bargraph «Can 
measure two factors of one electrical quantity «Auto 
ranging «Manual ranging overide «Recording (min, 
max, avg) «Secondary digital display shows recording 
time «Relative mode (real time value less reference | 
value in units or %) «Auto/manual data hold 1 
*Frequency «Transistor /diode test *10A «Сарасйалсе 

test «40 meg *Holster included «Percentage tolerance 

sauto power off «stop watch «41 dot bargraph «rugged 

construction «safety test leads edual 

slope integration etc. Cat. QM-1270 


Self-Contained 
Security Keypad 


This self-contained keypad has over 100 million possible 
combinations. Presented in a tamper proof stainless- 
steel wall-plate & plastic backing box. It also features 
audible key beep, egress input for easy exit and LED 
status indicators. Specs: «Voltage: 12V 


DC *Relay output: 5 A, 0-120V, AC or Е 559.953 


ОС *117 x 74 x 48 mm Cat. LA-5355 
Ө оикатесн 


SOLDERING 
STATION 


For full details see our 99 
catalogue page 128 
Cat. TS-1380 


mu 


MR16 HALOGEN LAMPS 
Normally $5.50ea with a glass cover, these 
do not have the cover. Pay up to $8 in the. 
lighting shop for these. Limited quantity 
available. Be quick. Three types available. 


1) Large 51mm 12V 20 Watt 38° 


e t Са.9.270 
3) Small 35mm 12V 20 Watt 38° са. 51.279: 


150 Watt 


Switchmode 
Power Supply 


Output voltage are «3 x +5 volts @ 10 amps total *1 x +12 volts @ 2.5 


amps total «1 x -12 volts @ 1.5 amps total XU 


*1x +24 volts 6 160mA total. 
Cat. MP-3045 LIMITED QUANTITY 


[uas $29.95] 
EES 
k 


CCD Video Intercom System Di! | VER Alig 


Cen you see who's at the door or gate before you open it. As soon as Kit includes: 
a visitor rings your doorbell, the video monitor turns on automatically. reversable 
The camera has infra-red LEDs for night illumination, an internal This digital ГИЯ screwdrivers (see 
‘tamper switch (90dB alarm on main panal), and adjustable sound level є ‘our TD2033) «7 х 
E viewing angle. The camera can be mounted up to 100 meter has assorted head and 
metres away from the monitor - cable not features not guide aligners 


ШІ included. Main unit even has button for found on simple *VCR head puller 
ф d 'opening the door remotely (electric door analogue *Retaining remover 
strikes available separately LA-5078/80) Cat. ОС-3410 models - dual *Spring hook •8 рс 
digital / quasi hex key set with micor phillips head driver 
Upgrade to Ni-Mh AA OLIM «Міпуі carry zip-up carry bag with strap 
T BOTH NORMALLY $38.9! БЕрізу; auto (240x140x35mm) 
" Batteries Eus аон 
PLUG IN CHARCER max hold 
Cat МВ-3530 —— function, A & C save $20 
4 X 1300MAH NI-MH weighting, fast 
AA BATTERIES Cat. 58-2435 ШЕЛІГІ & slow time weighting, Compact Black 
Ж max/min recording... evenhas ра 
Е Mini Modules analogue output! See Light Fluoro 


Cat E 
Now Available € full etal 2 
Cat. AA-0255 Twin Lead Acid Battery Charger ЕЛІ Cat. QM-1590 

Cat. AA-0285 Electric Fence 
Cat. AA-0258 12V Solar Battery Charger Regulator| 
Cat. АА-0325 Twilight Switch for 240V 
Cat. AA-0290 IR Spotlight for CCD Camera 
4 Cat. 44-0270 IR Remote Control Tester 
Cat. АА-0295 Electronic Barking Dog 
Cat. AA-0319 12V Halogen Light Dimmer ЕЛ 
Cat, AA-0310 3 Channel Light Chaser 


әз: 


Great for parties. It is a compact 
incandescent lamp 

with a ultra violet coating. It will 
fit any 240V AC standard globe 
Water Displacement socket and is rated at 13 watts 


ІЗІ t (equivalent to 70 
and Lube Sprea: дей 
Multi-use oo зри ay, rust @) watts normal). Е 519.95: 


preventing lubricant specially formulated Cat. SL-2762 
for use with electronic & mechanical 


assemblies. 
Cot Na-1025 175¢ ШЕВ 


Cat. NA-1027 5006 ТТТ +100 vot p 


BM amm diameter, 
Spray-On Contact | пузо ЗУ 


Adhesive |754 
[UM UM JAYCAR WHOLESALE 
Auto Immobilizer Key Pad This pressure-sensitive contact adhesive [9-594 Metphilssmbtisbluitermstm 
Easy to install & simple to operate - bonds to paper, fabric, leather, rubber, -A competitive wholesale prices. If you are 
3 | automatically foam, vinyl, concrete, metal, in fact almost E: tired of your current unreliable supplier, 


"i 


any surface! *Size 400g. why not give Jaycar a try. You'll be. 
Cat. NA-1504 Er pleasantly surprised. 


disabling your car 02 
15 seconds after 

you turn the 

ignition off. The 


LED is designed to 
mount on your 
dashboard or 

| console, making 


Supplied in jewel case. 
Cat. XC-4712 

1DISK 
10 DISKS 


it obvious to a thief that a 
| security device is fitted. Includes keypad, 


100 orsks 5235.00 
compact wiring loom, starter disable relay I 
and installation instructions. Jaycar Blue CDR Ricoh Gold CDR 
Cat. LA-8935 In bulk pack of 10. No case. 


Cat. ХС-4714 Р Supplied in jewel case. 
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141A MAROONDAH HWY 10ка 
RINGWOOD. VIC. 3134 ; 
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imm М ELECTRONICS 
RE/SPONSE ÇAR SPEAKERS 


WITH ADJUSTABLE SUPER TWEETERS 


all 
speakers have 
adjustable 
tweeters 


4" a" Cat. CS-2280 


| eee Cat. CS-2282 
10" CABINET TH SUPPLIED IN KNOCK-DOWN F 2 2 
SPEAKER NOT suPeueD "0 omen NT SORT || A RECENT LNE Creed) 
ООР! 1 UP BY HOT 45 Cat. CS-2288 89.50 EACH 
MAGAZINE Cat.cs-2290 ENE 


Complete with grilles & hardware 
MAIL о [5] L1 BULK USERS - CONTACT | 
d i OUR WHOLESALE DEPT 
mailorders@ jaycar.com.au | ror seeciat PRICING 
EMAIL YOUR ORDERS NOW (02) 9745 5222 


= ЕЕ. 
1800 022 888 шы 


- Lascar DPM 5005 
Digital Panel Meter 
Bargain 


Limited quantity available 

from Head Office. For 

information ‘phone Ray 

Millane 02 9743 5222. 

ОРМ-5005, 3 1/2 digit LCD panel 

meter. 12.5mm digit height, programmable 
decimal point, auto zero, auto polarity, 200mV 
DC full scale reading, single rail version, 
annunciators. 6000)х30(Н)тт. Саі. QP-5505 


QUANTITY 
| save $40 | at this Price. 


AMAZING SIZE 


AMAZING PRICE 
Less than 52. A surplus stock buy 


of ahigh quality, Japanese laminating them in plastic. Also ideal AND 
manufactured metallised plastic for recipes, membership cards etc. ' OU 
capacitor. It only measures 28W x Operates on 240УАС. Cat, XL-2500 ws САМ 
EE 12D x 20H! Lead spacing 21.5mm. % PURCHASE 
Whilst these parts are mains rated, ІЗ A POCKET 
| we would see a great use for them [save $10.00] SHIFTER 
аз a high quality audio crossover cap. We һауе Laminating Sleeves: Business Грк: 100 $6.95] MOETITOOL Not available 4 
checked a sample lot on a capacitance meter & emreis: 95x57mm Cat XL-2504 at Dealers 
they are generally within +/-2% of nominal CEDE ABORTAR xı-250 LEE 
value (although we can't guarantee GIO ЕЭ ПИвхата Cot XL 12V Coloured Halogen 1 
this). This would be good for PACK OF 4 a Lamps 
accurate crossovers. Normall 7.95 Rare Earth Neo “Scary ае 
а part like this would sell for . Magnets” coloured glass 
around $10 each. We dont have UR Sha front 
millions, but we are prepared to sell a pack of 4 These magnets are so strong, they r3 if id 
for only $7.95! Cat. RG-5260 аге Scary - especially when in 2 oD and are 
Pairs! They are nickel coated to prevent the ideal for 

Adjustable 50mm magnet from shattering, and the largest sizes are supplied house, 
Downlight Holder their own protective iron shielded keeper for transportation. ‘shop, 
Install your own professional halogen lighting SMALL 10MM DIA. X 3MM Pkt 4 Cat. LM-1622 9 Ee 

system anywhere you like. Тһе — MEDIUM 25MM DIA. X 5MM Each Cat. LM-1618 EXE lighting. 51mm 

globe holder je finished jh LARGE 35MM DIA. X SMM Each Cat. LM-1620 — АЙ dia. large 


" ) high gloss white and will pivot 


Common Features: «200m full scale input sensitivity «Single 9V 
DC operation «Decimal point selectable «Auto polarity indication 


“Guaranteed zero reading for OV input 
*High input impedance > 100Mohm 


Cat. QP-5560 


[save $1100] 


Keep those precious photos and 
business cards safe forever by 


PIR B/W CCD 
Camera 


See 1999 Catalogue 
page 219 for full 
details. 

Cat. ОС-3478 


iai 


=; & 38° wide |ә. 
(7 up to 40° angle which is TURN YOUR SURPLUS STOCK INTO CASH! ЕЯ 
enough to highlight say, a Jaycar buys surplus/distress stock of most electronic GREEN Cat 51-2742. 


сын picture on a wall. Approx 
2 %- cutout is 90mm. 
Dimensions - Width at 
Ф frontis 102mm and the 
depth is 39mm. This holder 


suits all of our 51mm 
12V halogen lamps. 
Cat. SL-2739 


PCE Testi 


from components to built products. If you have marketable 
quantities of stock you need to clear contact Mark Harris or ‘save $3.00 
Bruce Routley on Ph: 02 9743 5222 Fax: 02 9743 2066 


Seve on Қасы 


Mini Multimedia Computer Speakers 


Features: Gold audio plug, tas $29.95] T 
watt PMPO per speaker with б m 
bass boost switch and ae 


BLUE ^ Cat SL-2743 
YELLOW Gat, SL-2744 


Fibre Optic 
Toslink Adaptor 


Terminals 
PCB T c Pá 2.1 
| ie illy shielded and will operate from 

mounted Suits the new generation broad SPeakers are ful 

aee | 2. 7% | bandwidth signals used in some either 4 x 'C' size batteries or the plug а м 

pei " 4 CD players and home cinemas, Pack which is included. Cat. XC-5163 

= È ы especially fc Бу Digital 5.1 

peres m MP ABest for Dolby бей 57 Large Multimedia lE Speakers 

i Fully shielded and has the 
li 1.0 metre 
clipping =P Cat. WQ-7260 ‘same features as XC-5163 
: but with an amazing output ЕЗ 
bui ples of 36 watts PMPO per 
at. WQ- 


speaker and additional 3.5mm stereo headphone jack. 
‘Speakers supplied with plugpack. Cat. ХС-5164 5e 


Check our 
website for new 


Jumbo Multimedia Computer Speakers 2 


These speakers will 

produce 120vansPMeo (ШЕШЕЙ 
per speaker of quality 

Sun rom yow Pe. mey TERED 


are fully shielded with individual base and volume 
controls, 3.5mm stereo headphones & mic jacks. 
Supplied with a massive 2.5A, 12VDC power 
‘supply worth around $40 on its own Cat. XC-5165 


web special 
bargains 


NEWPICIC i | 


PIC 12C 509 8-Bit CMOS Mi 


phosphor bronze tinned spring terminal 
prevents damage to through plated 
holes and assures the terminal remains 
in place when soldering. «Loop. 
diameter: 1.3 - 1.5mm «Pin length: 
2.78mm *Bead diameter: 2.35mm 
*Bead height:3.3mm «Recommended 
PCB hole diameter: 1.0mm 
*Recommended PCB thickness: 
1.59mm Cat. HT-1265 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 ) 


on 

alligator clips or test 

probes. Discrete wires, 

set-on-test components which require 
frequent replacement can easily be 
mounted through the eyelet. The glass 
bead insulator is suitable for raising hot 
components off the circuit board. The 


Controller. 8 Pin. 
Cat. 22-8600 


i ACUTA жаз 7 


‘Mini’ Electric Fence 
Tester Kit Reter: sc May 99. 


БЕУ ст 


ed 


~ 
2 
m 
Test your electric 
fence easily with this ‘mini’ electric 
fence tester that fits into your pocket. 
The PCB that measures only 45 x 
20mm has two contacts - simply hold 
one contact & place the other onto 
the fence wire. The on-board neon 
indicator will flash with each electric 
pulse. Kit supplied with PCB, 
electronic components and clear 
heatshrink. Now there is no need to 


use the wet blade of grass. ЕТЗ 


Cat. КС-5267 


Й fence clips required. Cat. KC-5269 


Maxi' Electric Fence 
Tester Kit Refer: sc May 99. 


Programmable 
[Ignition Kit гем 


| Refer: SC June 99. This. 
| programmable ignition 
timing module 

Jused е 
conjunction 44 

with our high © 
Jenergy 

ignition 

| module kc- 

|5247 allows you 

to program 

timing of engines 

with points? Hall 


See 
that 

electric fence 

is operating without leaving the house. 
or having to cross that muddy field. It 
fits permanantly onto your electric 
fence and emits a bright flash from its 
‘on-board Xenon flash tube each time 
the electric fence pulses. Fitted into a 
transparent enclosure & is connected 
to the fence and to ground. Supplied 
with PCB, clear enclosure, Xenon flash | a huge success. Because many 

| tube and all electronic components. 2 | revisions have occurred since its. 
__} release, Silicon Chip has now re- 


тапу other features. The 


introduced in March 96 by Silicon 


Car Battery Monitor 
Refer: EA 

Мау 1987. =~ 

Don't get = 

caught $us 

with a flat 

battery! 10 

coloured 

rectangular 


construction and connection, 
incorporating all of the past 
improvements. Kit includes PCB, 


programmed microprocessor & all 
electronic components. Join the 


this superior project. 


LEDs tell you your batteries condition, | Cat. KC-5202. 
Kit includes PC board and all “= 


‘components. cat. ka-1683 Fibre Optic 


[yaa] а һапаѕ оп gmj 
introduction @ 
to fibre optics. It 
contains all the 
‘components 
needed to build a 
fibre optic data 
link, both 


This amplifier is conveniently 
powered from 6-15V DC. It 


Produces 8-watts per channel | optic cable & fantastic quality double 


effect or reluctor distributors well as 
programmable ignition was originally 
‘Chip magazine and has proven to be 


written this article explaining clearer | 


keypad, 7-segment LED display, pre- 


thousands that have benefitted from 


Communication Kit 


transmitter and receiver, including one metre of fibre 


Tuner 


Card kit for your PC 
a 


Experience 
the tunes of 
FM radio 
coming 
from your 
computer 
system. This 
neat project fits into a vacant ISA slot 
inside your computer. You can tune 
the FM band (mono only) between 88- 


ІШІ 
108Mhz, pre-set your 3 favourite. 
channels and control the volume, 
using the free software available from 
the Silicon Chip web site. It runs fully 
independent of your sound card using 
its own in-built amplifier. Simply slot it 
into the computer, plug in the 
‘speaker, run the software then you 
can listen to the radio while you work. 
Kit supplied with plated 
through PCB and all 
electronic components, EED 
Cat. KC-5270 
Gas/Volatile 
Fume Detector Е" 
Detect gases 
such as 
alcohol, 
acetone, 
benzole, 
propane and 
carbon 
monoxide. 
(contained in. 
smoke from fires). Perfect as an 
alarm for gases and fire, or to 
detect alcohol on your breath. 
Kit includes Kwik Kit PCB, gas 
sensor and socket, 3A relay and 
all electronic components. 


Sided plated-thru POB's. Cat KF-4e10 Э [cat.xc-s178 | 
Screecher Car Alarm MKI 


and can drive loads between 
4-16 ohms. Cat. KG-9036 


" j build a timer 
trainer. 
will teach novices about 


counter, or 
LE 
Ideal for 
Electro-Educational 
electromagnetism, by building 7 


do analogue 
баны 
those who 
set g" 
projects such as an electromagnet, 


to digital 

conversion 

11277 wish to 
learn 
No & 
soldering ê 
> 

generator, radio transmitter. Ee tpe tranemitter that 
includes motor, lamp, compass, р/е- һас the benefits of being 


PIC Trainer With 5-Funetions z 
Measure temperature & humidity, 
with this 5. 
in 1 PIC 
about PIC microprocessor and 
LCD technology. Cat. KD-6060 
educational 
Wound coil, zinc nail, copper stri 
and cable. Cat. KG-9134 


makes an inexpen: 


iniature FM Transmitt ER 


VERY COMPACT. Contains all specified parts & 


Unlike conventional car alarms, 
this unique design calls for the 
siren to be mounted inside the. 
vehicle, the ‘shrill’ making it E 


stealing the vehicle or its' contents. E 
SEN E 


impossible for a thief to persist in 


|JV60 COME UP TRUMPS: Recently the Audio Society of WA had a 
“Great Speaker Comparison". The speakers compared were: 
*Vanderstaan 2C $3,800 *KEF 103/4 $3,700 
|*Whalmough 202 $1,900 *Vifa JV60 5849 

Тһе winner by a huge majority was the JV60's Craig Balmer 
(President) said "Excellent on all types of music. | do not know of' 
any other speakers that offer the same value for mone; 


SPEAKER KIT Includes 4 woofers, 2 tweeters, 2 
crossovers with polyswitches, rear terminals, ports, 
innerbond and self tapping screws for mounting 
speakers and crossovers 
[CABINETS These are fully built and finished in black 
“blackwood” veneer. Grills supplied with speaker cloth 
mounted. You simply solder the crossover wires & screw 
ihe speakers in. For individual specifications on each 


|driver see our speaker section. 
SPEAKER & CROSSOVER Cat. cs-2560 Д 


PREBUILT CABINETS Cat. cs-2562 
COMPLETE KIT " 


TOGETHER 
AND SAVE $23 


BUY Refer: Electronics Australia February 1997 


‘Quote from Rob Evans - Electronics Australia 
At an all up kit price of just $429 a pair, these two. 
way kit speakers from Jaycar may well represent 
about the best value-for-money around in high 
Performance bookshelf loudspeakers. 


SPEAKER KIT Includes: 2 x 6" Re/Sponse carbon 
fibre woofers, 2 x Vita 019 dome tweeters, 2 x pre- 
built crossovers, Jaybond dampening material, 
screws, rear terminals, the cabling for inside box and 
ports. Cat. CS-2590 

CABINETS Includes: 2 pre-built cabinote finished 
in black/grey oak finish with speaker cloth 

mounted. Cat. С5-2596 
SPEAKER KIT  Cat.cs-2500 ІШ 
CABINET KIT Cat. cs-2596 2) 


COMPLETE KIT 


JC-30 6" 2-Way Bookshelf Speaker Kit 


er 


0149 
PCB Slider Switches Heatsink Deal 


L| These minature PCB right angle This heatsink is drilled 


PC Mount RCA Т sack it 
| Switches match each 1 for 2 x TO220, Socket 


other. There are 2 е ЧР. but could RCAright DH] ес Slimline ZRI 
available. Both the жғ- angle 6) E Telephone & 


same size, Body 13(L) x socket. EA 25 
Н) x 70) mm excluding pins & actuator. E Cat. PS-0279 eatures include: 


* Desk or wall mounting 7 
SWITCH 1 ОРОТ (on/off) T BUY 1 BUY 100 * Tone or pulse. y 3 
p Cat. SS-0830 device. It 10 [7] 2*t [7] switchable 
SWITCH 2 SPDT measures 80(L) x 32(D) 44 dialling > 
(8 position) Cat. 55-0832 with mounting brackets x 27(H)mm. 


* Redial Г 
It has 10 fins, and is anodised 


black. Manuf d paran 5) 
lack. Manufacturers, send us а -Ri 
T. Includes inger 
“These are (ах on your letterhead for a free Includes , ^ on/off / 
great for mounted on Switch. 
tax 


* homes, a PCB with a battery spring and Cat. YT-7040 
=, between on/off switch. Simply connect 3 x 
YR garage, 


rage, 1.5V batteries -1mw, 12V Active | 
peres ШҮЙ ) 
office and’ with Humidity & Temperaturer cur sius Е 515.953 Colour Antenna | 


house, between rooms, grandparents upstairs, Cat. XC-0112 UHF/VHF/FM IDEAL FOR 

next door neighbours, etc. The built-in monitor CARAVANS, CARS, CAMPING 
control allows you to put one in the childrens. &HOUSES — - 
room which transmits continuously, telling you WITHOUT 

when the babies are crying. Just plug into 240УАС 


240V power points. Te е MAINS! 
Cat. А1-5500 * Retire up to 10 remotes! 
леса The ultimate! So many Г 
Auto 240V Backup Power EU reser cr aor Е i 
"UN jou to program up to Contains a built-in amplifier that 

These Line-interactive automatic backup supplies are *some- ала канд Ra сауы ы а jk 
‘times incorrectly called Uninteruptable Power Supplies (UPS) 99 Cat. page 217 for : powered from the vehicle's 
ours are designed for personal computers (Apple, IBM PC etc), details. Cat. AR-1708 battery and/or use it at home with 
(and are available in two different sizes - 400VA & 800VA. 3 the optional AC mains adaptor. 

e ABS basically consists of a 240VAC inverter 


(MP-3002) 
which is powered from a battery when the power fails жака се Я 
“The batteries аге of the Sealed Lead Acid type (SLA), 
Switchover from mains power to backup power is =| 


automatic (<4ms) and does not require user intervention. гі 
requires а spare COM port and IRQ to function. An average system will Learning 


red approx. 4 minutes for ТТГ РЧР а 
Cat. АН-1706 
x d 800/А Са. мр-зоов ШІ) 


Wireless CCD Camera System p 379,953 


This versatile CCD system is wireless - it transmits еги naeense пат: 
audio and video on UHF up to 150 metros {ine o “oid © SER Buttery 
sight) - less if there are walls to go through. 

Supplied in a strong and handy PLASTIC carry- (Carry Bag 

case, all parts are provided so that you can be| |Use it to power any portable device that 
monitoring the vegie patch, baby's room, P (accepts external DC power. e.g. laptop 
front door - anything! - in just a matter of (computer, video camera, transceivers, 
minutes. The receiver unit has audio / video even your favorite spotlight! Suits sealed, 
| output for connection to a monitor / VCR, and lleac-acid batteries 12V 7.0AH (SB-2486) 
features an easy-to-use "On-screen control lor 6V 12AH (SB-2497) Features fused 
Kit contains: ¢1xReceiver / Switcher unit ‘cigarette-lighter socket (10A), zip-up 
*1xWireless CCD camera *2xHigh-gain rubber- cover. Cat. HB-6360 

ducky aerials *2xAC/DC Plug-pack power 
adapter *1xRCA cable set and adapters for 


| connection to monitor / VCR Cat. QC-3445 Ni 
д |Problem solved! This key fob transmitter 


New Jiffy Boxes learn the code of your transmitter. Brand. af 


Features - er Wh Frame пате replacements are very expensive, 
holes on the and sometimes impossible to get. This 

lid inside for е your IDE hard disk [will solve your problem. It can actually =x 
drilling v > leam up to 4 different frequencies, so Ё 
and 


Give the kids this TV 
remote, and put the 
good one away! 

Cat, AR-1702 


it can be programmed for the car 4 
cutting. alarm, the garage door, home alarm etc, etc. 
Hole Sapa with full тоеснае 
lugs 


oe LA-8990. 


Een 


ISOPROPYL ALCOHOL 
holes. Fe 
detaile see 99 Car, Ш (C NN Беу CLEANING РА! 


BE page 119, Manufacturers - with the hard disk drive Isopad cleaning pads will 


contactus Ga insi remove contaminants from 
rM ЕЙ пато Ак metal plastic and painted гі 
bulk prices, Cat. HB-6012 ГҘ surfaces. Also ideal for cleaning 


Cat. H&-6013 EET] (C-4670 computers. Cat. NA-1060 


ШЫ 52524 DON'T FORGET TO VISIT OUR WEB SITE: WWW.jaycar.com.au 


NEW] 


MAIL. ORDER - FREECALL FOR PHONE ORDERS 


MAIL ORDER - FREECALL FOR PHONE ORDERS KETTJ 022 888 


Passive Infra Red 
& Microwave In 1 


Made in Japan. The ultimate 
in PIRs for home & 
warehouse burglar 


alarms. Requires both the 
PIR and microwave to be 
triggered at the same time, Il 


virtually eliminating false 


50 Amp Car Stereo 4A Car Battery cha ger 
Noise Filter — This iow cost charger will keep NEW | 


m your batteries in top shape. It Å 
delivers 4 amps, and reduces © 
the charge to the battery as it 
becomes fully charged. Two 


50mm) choke and one 4700uf е 
capacitor. Supplied with Em m аме 
instructions. Inductance T [ee wes 2r агде.. 
0.3mH. Cat. AA-3078 8-35: 
alarms. Were selling 


Wireless Home е = for 599.50 іп 1996! | 


Alarm System This device works via cigarette lighter sockets. it EETITETSTTETERTTI | 
Deal 


takes some charge from the good е 
System includes 4 sector battery, and gives it to the bad mame fo r $5: 
control panel, wireless PIR, БЙЕУ-5 mins min. time. Uy 1 for $55 ea 
wireless remote control, Buy 4 for $50 ea 


Cat. MB-3595 
wireless read/magnetic 
Switch & power supply. See 99. 15m for hallway or 
warehouse ca. La-s01: 


Cat. for details. Cat. LA-5490 
JUNE SPECIAL Buy 1 for $60 ea 
Buy 4 for $55 ea 


if you have more than the "normal" || 
car stereo system you тау need this | 
filter, It consists of a huge (80 x 70 x 


With every system sold, 

receive FREE 2 extra 

wireless reed/magnetic 

switches (worth $95.90) Cat. LA-5493 


Connector Lead Giwecawesy YYY stock up, LIMITED QUANTITY AVAILABLE 
COMPUTER GUITAR LEADS VIDEO LEADS 


БҰЛАН was $4.95 025 Male to 025 Male 6 Metre Curly Cord with BNC - RCA 
0 ^ Now $2.95 2m long. Cat. PL-0856 2 х 6.5mm Gold Plugs 
save 52.00 ч, маѕ 57.95 This is a heavy duty coiled cable with | 


was $5.95 
Now $3.95 


heavy duty gold 6.5mm plugs on either 


, Now $5.95 ond. cat. wa-1051 was $14.95 


“ч s mud Now 59-95 x яғ” save 52.00 
D25MaletoCentronics  ""e—— p EE сд. tv coax plug (рар 


2m long. 
seat. PL-0 


6 Metre 6.5mm Plug to 1.25 m long. Cat. AV-6590 
R/A 6.5mm Plug 

This cable uses extremely СТЕ 
flexible, rubber insulated ТЎН 
shielded cable. On one — 224655200 
end is a quality metal 

65mm plug with —_ Pal Plug to Pal Socket 

strain relief, and a right — 9. 1.8 m long. Cat. AV-6562. ШУСТ] 


ж 
angle metal 6.5mm EN Now $2.50 
plug on the other. " Ee > 
Cat. WA-1052 -— ye save $2.00 
3 Metre 6.5mm Plug to, 


save $2.00 


R/A 6.5mm Plug Fan рша to Pai Plug ТІГЕ 
6 Pin Male Mini Din ғо This is 4mm diameter eT MM $2.50 
was $6.95 6 Pin Female flexible screened cable & ‘save ‘save $2.00 
nese " Mni DIN quality moulded "е 4 
Now $3.50 ШЫ 85mm plugs on ә. 59” ОС 


was $5.95 
Now $3.95 


Cat pL-0931 ШІК either end - опе f 
00 sight angie. | 
Cat. WA-1053 * 


о 9 
USB 4 Pin (A) Male to USB 4 Pin (B) 
Maie 
1 m long. Cat. PL-0925 


[CLER Reviewed in Australian Hi-Fi May i 
Chapter headings include: « Driver testing • Low 
frequency system electrical impedance tests « 
Accoustical testing of single drivers • Acoustical i 
dC IN aod ГІ testing of multiple - driver systems • Time, frequency | 
> 7 nf and the Fourier Transform *Loudspeaker testing with 
PC based accoustic data acquisition systems. This 
book was reviewed in Speaker Building Magazine 


Coloured Compact Dl You're Choking! No. 6, 1998. These are exerpts from the review: “The book fills a real 
m Ы id in technical literati id ked with ful infe iti 
Disk jewel Cases E. weiters was a iy (Sd fn technical iterature and is packed with useful information 


Chapter 2 alone is worth the price of the book. If you are serioush 
a a inspection interested in loudspeaker testing. Order a copy. xt 
heavy duty DC Choke. it | Softcover 280 x 215mm. 174 pages. Cat. BA-1420 
would be rated to carry 15A DC easily. Our bridge measured them at 0.78mH or 
'SbH. This would make them pretty nancy for npple suppression in сағ audio. There 
is more to it than that though. They are really beautifully Swedish made, 
They have machine threaded end plates & can be dismantled easil 
You could easily pull the thing apart & wind another value choke or 
even a transformer (taking care to remove the air gap spacer in the 


45(D). Cat. A-3082 


MAIL ORDER - FREECALL FOR PHONE ORDERS 


Sound Absorbing 
Acoustic Tiles 


Ideal for car sound installations. 
Heavy Duty Sound 
Barrier / Damping 


Material 
This is basically a flexible plastic- 
like material that forms an 
attenuating / reflecting sound 
barrier. It is ideal for any surface that needs 
to be “deadened”. It completely damps (ie prevents) 
any panel resonating from high power speakers. It is 
also amazing for attenuating road noise from steel car 
floors, etc. It can be cut with a hobby knife or good 

i scissors etc. One sheet is generally enough for the. 
average car door. Sheet size 700 x 330 
х 2.3mm thick (approx) 
Cat. AX-3680 


Heavy Duty Sound Barrier / 
Absorbing Damping 
Material 


This material is similar to Cat. AX- 

3680 in that it is a sheet of 4kg 

loaded vinyl, but has on one side a Ё 
layer of sound absorbing felt. The 

felt will absorb sound, not reflect 

it, while the vinyl damps 

vibrations. It can be laid under 

carpet, around firewalls, between 

door trim and car doors etc to E 
insulate sound from outside - and noise 
from your sound system to outside! 


DONT. 
FORGET IF YOU 
BUY 10 YOU 
GET 20 


Ideal for; 

*Recording 

studios 

"Schools / 

Colleges. 

*Radio/TV 

broadcasting *Aircraft noise 
*Machinery/loud noise attenuation «Home. 
cinema »Standing acoustic wave problems 
Tuning rooms for maximum Hi Fi *Anechoic 
chambers. 

This material is available in two thicknesses 
25mm and 38mm. The tiles come as a 
nested pair (male/female). Each tile is 300 x 
300mm and are made from fire retardant 
polyester urethane They can be spray 
painted and can be attached to virtually any 
clean, dry stable surface with double sided 
adhesive foam tape or contact type 
adhesive. Supplied in grey colour. 


25mm TILE (300X300mmj 

NESTED MALE/FEMALE sss ] 
(2 TILES) | 1051250 | 
Cat. АХ-3652 100 $9.95 
38mm TILE (300х300тт! 

NESTED MALE/FEMALE 
*Sheet size 680 x 330 x 4.5mm thick 


(2 TILES) 
(approx) Cat. AX-3682 наз 


Cat. AX-3656 
REFER PAGE 73 ОҒ 99 CATALOGUE FOR FULL SPECS AND PAGE 256 FOR COMPLETE DATA. 


gutem cete ere 
Design Speaker 
Boxes Fast and 

,Accurately with 

~y BassBox Pro m 


See Cat P47 for 


POLYCARBONATE CASE 
BARGAIN 


We have a limited quantity of these 
‘eases available at less than half price. 
‘Size 95 (L) x 48 (W) x 38(H)mm. Colour 
light grey. Normal price is be about 
$5.50 Cat. HB-5620 


full details. 
Cat. XC-5020. 


HEADSET 
was $19.95 


THEN $14.95 
Сай. AA-2028 


EMAIL ORDERS: techstore@jaycar.com.au 


HEAD OFFICE 

8-10 LEEDS ST RHODES 2138 
PHONE: (02) 9743 5222 

FAX: (02) 9743 2066 


Quality WHOLESALE 


Endorsed | 
Company 
180900 
Lic 6143 

Standards 
Australia 


ORDERS: 1 
FAX: uU. 9743 3 
FREEFAX: 1 


BURANDA 
OLD 
| GORE HILL 


CANBERRA |? 
ACT i 
PENRITH 


COBURG 
vig M 


VISIT QUR WEBSITE 
www.jaycar.com.au ЛАНДЫ 


“OVERNIGHT DELIVERY AVAILABLE ON REQUEST. 
Subject to conditions: «M. (ас cubic) $10 
‘No dangerous goods kg (inc cubic) $16 

alablity “Orders must be received before Midday E.S. 


NEWCASTLE 


2 metre Cat 5 patch lead with d 
Wiring crossed over. Black in 
colour. RJ45 to RJ45 

Cat. YN-8172 


WHOLESALE EMAIL: wholesule@; 


PHONE: (02) 9743 5222 


00 810 137 | ENQUIRY HOTLINE: 


NEWS, 


T 


FOSTER C100K03 
4" WIDERANGE SPEAKER 


They're back ! We have secured 
a small quantity of this fantastic 
speaker. Ideal for midrange and 
PA widerange. Specifications 
Impedance 80, power handling 
10WRMS, frequency response 80- 
17kHz. Sold for $21.50 in 19871! 
Cat. СЕ-2315 


Wireless Remote Control 
Extender 


Ingenious device for 

extending the transmitting. 

range of your infrared 

remote-controlled 

appliances in the home 

or office. Infrared commands | 
from your remote control are transmitted Бу UHF 

(radio signal) to the receiver in another room - where 


they are converted back to infra red for the device(s) 


you want to control. Ideal for situations. 
Where you have a VCR playing іп опе 
room, and you watch the TV in another. 


Cat. AR-1805 Д ) 


SEE 99 CAT РАСЕ 221 FOR SPECS. 


САТ 5 CROSSOVER 


PATCH LEAD Q' 


512954 


Our normal price. 

for these is $2.25 each. We've made a 

bulk surplus deal, and can offer these at 

well below normal price. They are white 

іп colour, size 31(L) x 10.5(W) x 

20(H)mm. Lead spacing 27mm, lead length 18mm. 


Cat. RG-5176 [PKT 10 $7.95] mu 
UE) € 


NEW JAYCAR 
AUTHORISED DEALER 
GOLD COAST ELECTRONICS 
2474 GOLD COAST H'WAY 

PH: 07 5526 0955 


ay car.com.du 


MAIL ORDERS FREE POST T0: 
Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 


Cat. RG-5177 


0 820 169 NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 


(02) 9743 6144 FAX: (02) 9743 2066 


РНОНЕ: 03 9870 9053 FAX: 03 9870 2598 


"PRODUCT SHOWCASE | 


Hioki thermometers for food applications 


The new Hioki 3441/2 series of in- 
telligent thermometers from Nilsen 
Technologies have a variety of probes 
including K-type sheaths and surface- 
type probes, making them highly suit- 
able for use in food production and 
preparation. 


For wet environments, the Hioki 


3442 also has a one-piece moulded 
resin construction. 

The thermometers will read from 
-100°C to 1300°C, making them suit- 
able for use over a very wide range of 
applications, from liquefied gases to 
ovens and kilns. 

Resolution from -100°C to +200°C is 
0.1°C. 

They can store maximum and mini- 
mum temperatures in the measurement 
time interval, and both maximum and 
minimums can be read at any time by 
pressing one button. The display can 
also be held for later review е- 
cially handy in poor light conditions. 

For more information, contact 
Nielsen Technologies, 150 Oxford St, 
Collingwood Vic 3066. Tel 1-800 623 
350, fax 1-800 067 263. 


Video Camera Hidden 
in a PIR Detector 


Available from Allthings Sales & 
Service in Perth is a passive infrared 
(PIR) movement detector with an in- 
built concealed pinhole video cam- 
era. 

The inconspicuous unit has the 
appearance and indeed functionality 
of an ordinary alarm system detector 
but also contains the camera, a micro- 
phone, preamplifier and programma- 
ble timer/counter which may be used 
to trigger an alarm, control lamps, 
switch on a video recorder and so on. 

Three camera models are available: 
a Samsung b&w CCD version, a Sony 
CCD version suitable for low light, 


infrared or high 
resolution ap- 
plicationsand a 
DSP (digital sig- 
nal processing) 
colour camera. 

All three pro- 
duce better- 
than-VHS to near-Super-VHS quality 
images. 

Operation is from 12V DC. Prici 
from $139 depending on camera. 

For more information, contact All- 
things Sales & Service, tel (08) 9349 
9413, fax (08) 9344 5905 or visit their 
website, www.allthings.com.au. 


is 


Vass 250W sinewave inverter 


The low-cost LS250 inverter from 
Vass Electronics features a 12/24V DC 
input and a 600W overload capacity 
for turn-on surges. With a 230V sine 
wave output it is designed for the 
consumer market. 

Contact Vass Electronics, 1/ 42-44 
Garden Bvde, Dingley Vic 3172.Tel 
(03) 9558 0970, fax (03) 9558 0082. 


Eurovox to make 
satellite vehicle 

guidance systems 
in Magellan deal 


Eurovox, Australia's largest sup- 
plier of automotive audio entertain- 
ment systems to vehicle manufactur- 
ers, has recently signed an agreement 
with US-based Magellan Corporation 
to design, develop and manufacture 
satellite-aided in-vehicle navigation 
systems for the Australian and New 
Zealand markets. 

As well as using the licenced 
Magellan vehicle navigation technol- 
ogy, Eurovox will also develop navi- 
gation equipment for original equip- 
ment manufacturers and importers 
plus commercial and consumer ap- 
plications. 

Eurovox will incorporate Mag- 
ellan’s latest turn-by-turn vehicle 
navigation and information technol- 
ogy which incorporates satellite po- 
sitioning, patented inertial navigation 
capability and digital map-matching. 
This provides both visual and voice- 
prompted instructions for the driver. 

Managing Director of Eurovox, Paul 
Miller, said that the deal with Mag- 
ellan would mean that his company 
would now be able to provide the 
Australian automotive market with 
the very latest in mobile information 
systems. 

Eurovox boasts the most techni- 
cally advanced production, engineer- 
ing and R&D facility of its kind in 
Australia, with its own sheet metal 
and harness-making divisions. 

Offering manufacturers and import- 
ers a total car audio design, develop- 
ment and manufacturing facility, 
Eurovox-built products are found in 
a large percentage of vehicles manu- 
factured or sold in Australia. 

For further information, contact 
Eurovox via their website, www.euro- 
vox.com. 

The Magellan website can be found 
at www.magellangps.com 
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$2990 Vass Electrostatic Speakers: 


*Price Breakthrough" 


Victorian speaker manufacturer 
Vass Electronics has released a new 
electrostatic speaker with a recom- 
mended retail price of $2990 per pair, 
which it says compares well with other 
models costing $10,000 and more. 

The speakers are nothing if not im- 
posing. At 2.2m tall and weighing 
some 45kg, they are claimed to pro- 
duce a well sustained bass response 
with the clarity and presence that only 
a true electrostatic speaker can pro- 
vide. 

Frequency response is 40Hz-20kHz 
with a sensitivity of 84dB/W, Imped- 
ance is 40. 

Each unit is based on two identical 
electrostatic panels with mechani- 
cally-separated bass and treble sec- 
tions. The ultra-thin diaphragm has a 
moving mass equivalent to a sheet of 
air less than 3mm thick. 

The hand-built enclosures are 


crafted from 32mm natural timber and 
each occupies a floor area of 0.4 square 
metres. A wide selection of custom 
timber finishes is available. 

To complement the electrostatic 
speaker range, Vass has released a "py- 
ramidal' subwoofer (also shown in 
the photograph at right). It is available 
ina passive version (for use with elec- 
trostatics) and a powered 200W ac- 
tive version (foruse with conventional 
speakers) Constructed from 32mm 
MDF, the 50 x 50 x 50cm subwoofer 
features two 10-inch bass drivers in a 
50 litre infinite baffle enclosure. -3dB 
point is at 30Hz, with -10dB at 20Hz. 

Vass speakers are available through 
selected distributors Australia-wide. 
For more information, contact Vass 
Electronics Pty Ltd, Unit 1, 42-44 Gar- 
den Bvde, Dingley, Vic 3172. Phone 
(03) 9558 0970; fax (03) 9558 0082, 
email vass@hotkey.net.au 


Master Chess with Voice Master Talking Chess Set 


If you've ever wanted to master the 
finer points of chess, this could be the 
answer: a chess set which has an in- 


teractive voice teaching feature and a 
sensory board. 

The Voice Master set is from Dick 
Smith Electronics and has two levels: 
a teach level where the computer ex- 
plains how the pieces move, and a 
play level where the computer analy- 
ses each move and explains the possi- 
ble consequences of a poor move. 

There are 4000 moves built into the 
memory and 40 famous 'grand mas- 
ter' chess games pre-programmed in. 

It runs on four 'AA' batteries and is 
priced at $99 (not including batteries) 
from all Dick Smith Electronics stores, 
by mail order or from the Dick Smith 
Powerhouse stores. 


Stantron Australia, distributors 
of Leader Instruments, have re- 
leased a Jitter Checker designed for 
real time measurement of the jitter 
of 3T component in the EMF signal 
from DVD, CD and MD players. 

The LE9139 is ideal for player 
maintenance applications and also 
checks minimum point of jitter dur- 
ing adjustment. 

For more information, contact 
Stantron Australia Pty Ltd, Suite 1, 


DVD/CD/MD Jitter Meter 


Unit 27, 7 Anella Ave, Castle Hill 
NSW 2154. Phone (02) 9894 2377; 
fax (02) 9894 2386, email stantron@ 
internet-australia.com 
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Tiny 2500A Filters 


The new Schaffner FN3359 series 
of highly compact 3-phase EMC fil- 
ters use an advanced LCR design 
which not only provides excellent 
filtering (meeting standard EN55011) 
but also exceptionally low leakage 
current — just 6mA. 

They filters are tiny: the 1000A 
filter for example, measures 230x170 
x350mm and weighs 18kg. Current 
range is from 150 to 2500A, voltage 
is selectable from 500 or 690V and 
they suit ambient temperatures up 
to 50°C. 

The 150 and 250A models are pro- 
vided with screw-type terminals; the 
other six models are fitted with 
busbar connectors. 

For more details, contact Westek 
Industrial Products Pty Ltd, 2/6-10 
Maria St, Laverton Nth Vic 3026. 
Phone (03) 9369 8802; fax (03) 9369 
8006, email westek@projectx.com.au. 


Improved 7-series 
family from Jamo 


Jamo, the Danish-based hi 
fi speaker company marketed 
in this country by Jamo Aus- 
tralia, has recently upgraded 
their highly successful ‘7-se- 
ries' speaker family 

There are six speakers in 
the range, from a very com- 
pact 310 x 180 x 265mm unit 
up to the 1055 x 260 x 385mm 
Jamo 7.7 Also included is a 
centre speaker intended for 
surround systems such as in 
home theatre. 

In revising the range, the efforts of 
Jamo engineers have been concen- 
trated in two main areas — new speaker 
technology and improved bass re- 
sponse. 

All of the Jamo 7 series speakers 
now feature a proprietary woofer/ 
midrange unit and a one-inch soft 
dome tweeter which Jamo claim to be 

irtually indestructible 
or more information on the Jamo 
range contact Jamo Australia on (03) 
9543 1522 or visit their website at 


System 90 multi-cell charging station 


for NiCA/NIMH cel notebook & video batteries 


www.jamospeakers.com 


STEPDOWN 
TRANSFORMER 


60VA to 3KVA encased toroids 


Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


EMC Immunity testing in labs & on site 


The new Schaffner NSG 3025 is 
an extremely compact full-function 
burst generator, an essential part of 
EMC susceptibility testing required 
for products needing CE marking. 

It is capable of generating pulses 
from 200V to 4.8kV, burst frequen- 
cies from 0.1kHz to 1MHz and 1 to 


— of different type and capacity 


batteries. Adaptors available for over 600 different batteries! 
S LIFE - reduces overcharging and increases battery 


life by detecting the fully charged condition 


— ensures maximum recharge 
capacity by a controlled discharge to 1.0V per cell 
3 MONEY - extends life of old batteries by cycling to 
remove memory effect and improve capacity 


255 spikes per burst. It can be manu- 
ally controlled or controlled via an 
RS232 link to a computer. 

For more information contact 
Westek Industrial Products Pty Ltd, 
2/6-10 Maria St, Laverton Nth Vic 
3026. Phone (03) 9369 8802; fax (03) 
9369 8006. sc 


High-Performance Laptop Batteries 


Premier Batteries now has 


a range of direct-replacement NiCd, NiMH and Li-lon 
batteries to suit most popular models, including 

* Acernote * Apple • AST * Compaq * Epson 

* |BM Thinkpad * NEC * Sharp * Texas * Toshiba. 
These batteries are fully compatible with the original 
chargers and come with a 6-month warranty. 
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DOM, 


МООА Й 


his project was first introduced 

in the March 1996 issue of 

SILICON CHIP and it has proven 
to be very popular: there are now thou- 
sands of units in use. 

This article updates the project and 
clarifies the installation. 

Since its introduction, the design 
and software of the Programmable Ig- 
nition Timing module have gone 
through a number of changes to im- 
prove performance and the High En- 
ergy Ignition system was also updated 
in the June 1998 issue. 

These revisions have led to some 
confusion as to how the system should 
be connected and operated and this is 
why we have decided to update the 
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POTITI 
ПІЛІ, 


project and completely re-present it. 

The Programmable Ignition Timing 
module is a small PC board compris- 
ing just two ICs, a handful of other 
components, a keypad and a small 
display. 

The simplicity and ease of construc- 
tion of the circuit is made possible by 
using a PIC 16F84 microcontroller. 
Programming is simply a matter of 
entering data with the keypad while 
monitoring it on the display. 

Nine parameters can be pro- 
grammed into the module: 

* The RPM at which igni 
advance begins 

* Mid stage RPM 

* Mid stage advance 


tion 


This Programmable 
Ignition Timing Module 
is intended to be used in 
conjunction with our 
High Energy Ignition 
System as described in 
the June 1998 issue. 
It allows you to 


program the 


ignition timing of 
engines with points, 


Hall effect or 
reluctor 


distributors. 


By ANTHONY NIXON 


DLE ІШІ 


* RPM limit 

* Rev limit advance 

* Dwellangle 

* Vacuum advance 

* Number of cylinders 

* A 2-digit security code 

To make the module even more use- 
ful, the second stage advance can be 
either positive or negative and you 
can store two sets of data which can 
be alternated while the engine is run- 
ning. 

The benefit of this is that you can 
accommodate an engine that runs on 
petrol or LPG and quickly chango tho 
timing for these two fuels to get the 
best possible performance. 

Please note that while this project 


User programmable. 
Two stages of advance. 


Second stage advance can 
be positive or negative 


Keypad data entry 

Security coded (2 digits) 
Can store two sets of data 
Tachometer drive output 
Points or other sensor input 


Automatic coil cutoff if motor 
not running 

7-segment LED display 

LED indicator for initial 
timing setup 

Preset RPM limiting 


Reproduced from the June 1998 
issue of SiLICON Снір, the High Energy 
Ignition system has proved to be a winner 
- very good performance and highly reliable. 

Тһе programmable ignition timing module described here is designed to 
directly interface with this HEI, although it can be adapted to other ignition 
systems including the Multi-spark CDI described in September 1997. 


TUM INING FUR LARS 


has been very popular, it is not in- SORS 
tended for high performance vehicles, “IGNITION 
particularly those which already have 
engine management systems. 


i C HT TO 

What it does оз 8Лов DISTRIBUTOR 
Fig.1 shows how the Programmable 

Ignition Timing (PIT) module is con- HALE vice 
nected to the High Energy Ignition RELUCTOR 2 и 6 
(HEI) system. In essence, the signal а паана 
from the car's points, reluctor ог Hall Programmable 
effect pickup in the distributor is con- Ignition Timing 
ditioned by the input circuitry of the ЕЕ module is connected 
HEI system and we use the condi- y to the High Energy 
tioned signal to trigger the PIT mod- VACUUM ұру FROM Ignition system, 
ule. Depending on its programming, oh Ee 1 IGNITION described in the 


June 1998 issue of 
SiricoN Cure. 


each time the PIT module receives a 
trigger pulse from the HEI, it delivers 
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Fig.2: the circuit is based оп the PIC16F84 microcontroller. This processes 
timing information from the car's distributor (points, Hall effect, etc) and 
varies the ignition timing accordingly. 


CHASSISO-S 
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a delayed pulse to the HEI system to 
fire the ignition coil. 

Why are the ignition pulses de- 
layed? In cars without engine man- 
agement, the ignition timing (ie, the 
ignition advance curve) is controlled 
by centrifugal weights in the distribu- 
tor. 

These cause the ignition timing to 
advance as the engine RPM increases. 
Tn addition, a vacuum diaphragm ac- 
tuator mechanically increases the ad- 
vance as manifold vacuum rises. 

When the PIT and HEI systems are 
employed together, the car's centrifu- 
gal advance mechanism is clamped in 
the fully advanced position. 

To do this, the advance weight re- 
turn springs are removed and the 
weights themselves are wired so they 
are held in the fully out position. In 
addition, the moveable vacuum ad- 
vance plate must be clamped so that it 
can't move when the vacuum actua- 
tor is removed. 

Since the distributor is locked in 
the fully advanced position, the PIT 
module must provide a variable time 
delay in order to allow the engine to 
start and run. 

In practice, it provides quite a lot of 
delay when the engine revs are low 
and less delay when the engine revs 
are high. It also modifies the delay 
depending on whether the vacuum 
switch is open or closed. 


How it works 


Fig.2 shows the circuit of the PIT 
module. The heart of the circuit is the 
PIC 16F84 microcontroller. It calcu- 
lates the delay period for each igni- 
tion pulse, according to stored data 
which has been previously entered 
via the numeric keypad. 

The keypad has four rows and three 
columns (for 12 keys) and these are 
connected to seven inputs on the PIC, 
RBO-RB6; the columns to RBO-RB2 
and the rows to RB3-RB6. 

When operating, the PIC alternately 
takes its RB3-RB6 outputs high and 
low. When any key is pressed, this 
low is then sensed by one of the RBO- 
RB2 inputs and the PIC takes the ap- 
propriate action. 

For example, if key “0” is pressed, 
then when RB6 is pulled high, it is 
connected through the key to RB2, 
which is normally held low by resis- 
tor R5. 

RA4 (pin 3) is the vacuum advance 
input and S1 is a microswitch that is 


5------:- 


8 CLEAR ages 


7 CHANGE DATA SET———-] 
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this flow chart diagram shows 
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# 
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* NEXT DATA 
=, 


0-9 NEW DATA 


the PIT module functions. 


activated by the vacuum actuator; ie, 
the standard diaphragm unit fitted to 
older distributors. 

When the manifold vacuum is high, 
S1 is held open and RA4 is pulled 
high via resistor R8. Conversely, when 
the manifold vacuum is low, as when 
the accelerator is wide open, S1 is 
closed and RA4 is pulled low and this 
causes the PIC to retard the ignition 
timing. 

The 7-segment LED display is 
driven from IC2, a 74HC164 serial to 
parallel shift register. This receives 
serial data from pin 17 (RAO) of the 
PIC and it is clocked from pin 18 


(RA1). It's parallel data output drives 
the 7-segment display to indicate such 
things as errors, programmable sys- 
tem variables and which set of data 
will be used. 

IC3 is an MC34064 undervoltage 
sensing circuit and it is used to ensure 
that the PIC resets reliably each time 
the ignition is turned on. 

An 8MHz crystal, in conjunction 
with C6, C7 and R4, sets the clock 
speed forthe PIC, while LED1 is driven 
from pin 13 (RB7) to provide trigger 
pulse status. This LED will be on when 
RA2 (pin 1) is low and off when RA2 
is high. 


The power supply uses a series di- 
ode (D1) for reverse polarity protec- 
tion, a zener diode (201) to clip any 
large voltage spikes and a 5V 3-termi- 
nal regulator (REG1). The latter sup- 
plies the 5V rail for the ICs and to the 
MC3334P on the HEI PC board. 

There can be quite a lot of interfer- 
ence coming from the engine bay via 
the wires connecting to the input and 
output pins on the PIC. Diodes D2-D7 
together with resistors R17 to R19 and 
capacitors C8-C10 help shunt this in- 
terference back to the power sup- 
ply. The IN5819 diodes specified are 
Schottky types and have a lower turn- 
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Parts List 


1 PC board, code 05406991, 

74x 70mm 

12-key keypad 

1 8MHz crystal 

1 8-pin PC male connector 
(6mm pins) 

1 8-pin PC female connector 

(6mm shroud) 

14-pin wire wrap IC socket 

18-pin IC socket (for IC1) 

10mm plastic spacers 

3mm x 20mm screws 

3mm hex nuts 

PC stakes 


emiconductors 
PIC16F84 programmed 
microcontroller (IC1) 
74HC164 shift register (IC2) 
MC34064 power-on reset 
(IC3) 
1 78105 3-terminal regulator 
(REG1) 
1 1N4004 diode (D1) 
6 1N5819 Schottky diodes 
(D2-D7) 
1N4745 16V 1W zener diode 
(ZD1) 
1 115312 common anode 7- 
segment LED display DISP1) 
1 red LED (LED1) 


Capacitors 

1 100uF 25VW PC electrolytic. 

1 47uF 16VW PC electrolytic 

З 0.1uF MKT polyester or 
monolithic 

З .O1uF MKT polyester or 
monolithic 

2 18pF ceramic 

Resistors (0.25W, 1%) 


6 10kQ 1 2.2kQ 8 1.5kQ 
43300 31002 1 220 


Note: the programmed 16F84 
microcontroller can be purchased 
for $27, including postage, from 
Mr A. Nixon, 8 Westminster Court, 
Somerville, VIC 3912. 


Table 1: Resistor Colour Codes 


No. Value 


пппппп 
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petrol or LPG, for example. 


on voltage and faster turn-on times 
compared to normal diodes. 


HEI system change 

As already noted, the PIT module is 
teamed up with the HEI system fea- 
tured in the June 1998 issue of SILI- 
CON CHIP. 

When using the HEI with the PIT 
module, the connection shown in 
Fig.1 means that the collector of Q2 
on the HEI PC board connects to pin 1 
(RA2, trigger input) on the PIT board 
and provides the PIC with timing in- 
formation. The PIT output, pin 2 
(RA3), is connected to pin 5 of IC1 on 
the HEI board. 

In this configuration, the output 
from the MC3334P chip, pin 7, goes 
low for the same duration that its pin 
5 goes low, thus the spark and dwell 
timing are both derived from the PIT 
module and not the HEI board. A 5V 
supply is taken from the PIT module 
to power the MC3334P chip, to make 
it compatible with the PIC. 


4-Band Code (1%) 

brown black orange brown 
red red red brown 

brown green red brown 
orange orange brown brown 
brown black brown brown 
red red black brown 


1 
3000 
RPM 
Fig.4: two possible 2-stage advance characteristics which could be 
programmed into the module. These could enable a car to run on 


1 1 1 
4000 5000 6000 
MAX RPM 


In operation, the PIT module re- 
tards the advance by 45 crank degrees 
until the engine RPM matches the 
minimum RPM value set by the user. 
Then as the RPM rises above this point, 
the programmed amount of advance 
will be given. The timing is calcu- 
lated this way so that one data set can 
have more or less advance than the 
other. 

Microswitch S1, if used, is oper- 
ated by the vacuum actuator. It oper- 
ates when the required vacuum is 
reached in the intake manifold. 

RPM limiting is achieved by miss- 
ingevery second spark when the maxi- 
mum RPM value is reached. All other 
variables are ignored until the engine 
revolutions fall below this value. 


Microprocessor functions 
Instead of using look-up tables for 
engine data, the program pre-calcu- 
lates a set of variables based on the 
data entered by the user and then 
stores these into the PIC's internal 


5-Band Code (1%) 

brown black black red brown 

red red black brown brown 
brown green black brown brown 
orange orange black black brown 
brown black black black brown 
red red black gold brown 
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EEPROM. The PIC uses these vari- 
ables to generate the appropriate ad- 
vance settings and therefore does not 
have to do time-consuming calcula- 
tions while the motor is running. 
The PIC’s ignition functions include 
monitoring the engine RPM, advance 
timing, dwell pulse width, maximum 
RPM detect, vacuum pulse width and 
keeping a constant 45° retard below 
the minimum RPM point. As these 


hand photograph. 


functions are dynamic and are chang- 
ing all the time, the PIC has to con- 
tinuously update new data at a very 
fast rate. 

It is interesting to note that to keep 
track of all these functions, the PIC 
uses about 50 words of code and takes 
roughly 40us to update everything. 
Most of the program memory is taken 
up by the user interface, while the rest 
is used for data calculations, the se- 


still wait for the mo- 
tor to be started. This 
eliminates the possibility of any dam- 
age to the coil caused by leaving the 
ignition on without the motor run- 
ning. When the motor is cranked over, 
the PIC will not allow a spark to occur 
until it has received four trigger pulses. 
This is to allow the software to stabi- 
lise its timing functions. 
Fig.3 shows a flow diagram of the 
functions of the PIC microcontroller. 
Fig.4 shows two possible 2-stage ad- 


The assembled PC board with and without the keypad. The keypad slots into the connector bottom centre of the right- 


ote the IC socket used for the PIC processor — while they make life easy for constructors, in the harsh 


automotive environment they sometimes give problems. Whether you use a socket or not is up to you. 


JUNE1999 61 


VAS 


Te] Deol. 


TO PIN 527. O 
] 
MC3334P 9| 


Fig.6 (left): the 
component 
overlay for the 
PIT module, with 


Fig.7 (right): 
actual size 
artwork for the 
PC board. 


CHASSIS 


vance characteristics which could be 
programmed into the module while 
Fig.5 shows some timing diagrams, 
illustrating how the unit delays or 
retards the ignition timing from a fixed 
setting. 


Construction 


The PIT module is easy to build 
and all the parts except for the micro- 
switch S1 are installed on the PC 
board. 

The component layout is shown in 
Fig.6. 

As always, check the PC board for 
open circuit or bridged tracks before 
you begin assembly. This done, fit the 
three wire links followed by the resis- 
tors, diodes and sockets for IC1 and 
1С2, then install the capacitors and 
other components. 

Depending on how the unit will be 
mounted, you may choose to solder 
the display directly to the PC board or 
raise it by using an IC socket. 

The keypad can be connected by 
using a short length of ribbon cable or 
it can be connected so that it can 
easily be removed, by using a 7-pin 
header plug and socket. 

Take care with the placement of the 
ICs, electrolytic capacitors and the 
LED, as these components are polar- 


ble 2: Capacitor Codes 


Value ТЕС Code НА code 
O O.1uF  100nF 104 
O .0ipF 10пҒ 103 
O 18pF 18р 180 
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ized. The keypad can be secured to 
the PC board by using machine screws 
and nuts with 10mm spacers. Use ny- 
lon washers on the track side of the 
board to prevent shorts. 

Once the assembly is complete, 
check all your soldered joints care- 
fully and check the polarity of D1. 
When you are satisfied that all is OK, 
insert both chips and connect 12V to 
the PC board terminals on the lower 
right side of the board. The ground 
connection is on the outside. 

When you have done this the cen- 
tre segment ofthe display should light. 
If this test fails, you will need to go 
over the PC board again and check for 
faults. 


05406991 


Next month we will cover the in- 
stallation and programming of the 
module but if you are one of those 
people who just can’t wait and wants 
to get started, there is a major step 
which must be done first: that is to 
install and check out the HEI system 
on your car. 

Get it all going properly, according 
to the procedure set out in the June 
1998 issue. Naturally, this installa- 
tion will have no connections to the 
PIT module. 

When everything has been running 
with the HEI installed for several 
weeks, you are ready to proceed to the 
PIT installation and programming. 

See you next month. sc 


Again reproduced from the June 1998 SILICON CHIP, this photo shows an internal 


view of the High Energy Ignition System. Your first step in building the 
Programmable Timing Module is to get this ignition system working properly. 


ith 1 of these lenses (жа 
3.6mm-92 deg./4.3mm | 
-78 deg. 5.5mm60 deg.| 
|Special introductory 
Price of just $189 


This system is designed to 
work with special CNC shareware 
available on the net (this software is 
suitable for professional CNC work) Using| 
the parts of our $46 surplus printer that is 

Fi|chock full of steppers, toothed belts, 

Б | pulleys, bearings etc (see Electronics| 

ES | Australia June 99). we have plans for $9 
(on floppy) & info to find lots of shareware. 
on the net for plotting, engraving, milling & 
drilling. Minimal work for ап АЗ plotter as 
some major parts are already built. Con- 
struction requires minimal tools + approx. 
ота hradware shop. 


These are some of the items that may still be for sale at our Web Site. See our 
BARGAIN CORNER, TRADERS CORNER & FREE ADS 
FREE ADS should be E-mailed with "FREE ADS" ip the subiect window 


(9 s 


The best “value for money" ССО camera 
jon the market! 0.1 lux, High IR. rescued & 
сіз. 

UMC-486 CACHE ISA SX 40Mhz. 

In original packaging and With 
486-40Мһг CPU, documentation 
and quality asurance report. 
Features include..., 5 X 16 bitand 1 
X 8 bit slots, space for 4 X 32 pin 
SIMMS and 1 X72 ріп SIMMS, verry 


compact (220mm X 170mm) 


With Tof these lenses 
pinhole (60460. 

78 deg.: 92 deg. 

120 de 


9. е 
lorfor (150 deg) add $10 


|This amp/pre-amp is Ideal. 


for use with our JEI- f |p 
om 


Y2K 


СЕМРШАМ 
lcameras. 12Vdc, EN. + € 
Hi sensitivity, 0.6W output 


loperation includes electret mic. $10 


[This kit can switch manually оғ |а VCRs or Video cameras. 


sequentially up to 4 audio/video sources 
(Other features inc. VCR relay output to 
[Switch STOP/REC, can be switched with 
РІН or alarm system inputs Add a security 
(channel to your TV using a VHF modulator, 
watch TV flick channels & seo who's at 
[Ihe door or what the Kids are doing. This 
lunit can be switched auto-matically using 


Range of up to 100M 2.4 GHz. 
12У operation VCRs DC plugs. 


[supplied (no plug packs) 
ISPECIAL INTRO PRICE OF $199 per pair. 


30 oz.Jin. torque, 2.5 deg. 144 step, low 
voltage, compact 57 x 38mm: $14 


the PIR units below. Kit +PCB+all on- 
lbourd components inc, 18 relays. Less 
|һап Half price of most units $50. Optional 


VHF modulator/ mixer $18. can drive larger motors, 


Has optolsolation. Inc. 
Software & notes: $40 O! 


cable, LED, 


SA 
$50 with two Used 23 — D 


frame 200 step 1.8 Deg. motors! 


+ 1M IDC ext 


(G66) 
buzzer& switchona PCB. 


Pre-built 30mmX34mm PIR е | 
module with an attached : 


Freznel lens & cable with 4 SV] / J| | Мапу security 
pin connector Ideal for switeh-&2 7 —/ | |codes, 4 zones, This new design is very efficient and is 
ing cameras, alarms etc. |. | | multichannel. rated at 300VA constant (when our 
bargain at just: $18. See ourWEB ) | transformer is used, not peak. It uses High 
У SITEformore power MOS-FETS that require very 
Win strong Uni ferselentve TX module $11 minimal heat-sinking, The kitinc, PCBs, all 
mounta s8xsoxsomm | BEI P [TX + encoder $18 onboard components, 4 high power 
Jnousing:10 LED $10. RX module $18 MOSFETs anda 
RX + encoder 525| for our famous wiring kt wih any order |feeviring kal 
for 
‘Automatically E Ee ea 
[switches on when it gets dark or can be Thisktisasw- nS изе 


mode design & correctly controls temp. of 
peltiers to 10A (very efficient design) PCB 
+ onboard parts + new surplus case. $15 


controlled by alarm sys-tems. With 
suitable mount & swivel wall mount...35. 
LEDs $25. Extra 35 LED packs (3 max.) 
$14 per pack kit with 140 LEDs:$67 


formeror we can >? 
supply the Kit+a high = quality. 
compact toroidal transformer for $89 


Ғеаш 
central locking 
output, imobiliser| 
loutput, indicator 
flash relay. Has 
with 2 key-fob 
transmitter keys. 


inc. boot r 


V 


Professional quality fog machines. This 
unit would be the perfect 
partner to our laser — 


[These very bright 5mW/650nM modules 
lemploy a simple 4.5V driver circuit: Data 
[supplied on use with higher voltages. PCB 
18 diode are not fixed tothe 


liens assembly, adjustable cs. 
(оси. 


Ideal for 
|weekenders camping or caravan, 
emergency lighting or a portable lantern 


D Thenewimproved Very Efficient ГР” 
design uses a larger transformer 
&a SG3525 switch mode Chip. 
Can drive up to 11 X 10w CFL's 


Ref: SC Sept 97. With our Trigger Kit, a| 
used PIR Det. & Leaming Remote. It can| 
trigger a domestic IR remote controlled 
VCR to record human activity within бт &| 
180deg. Starts VCR recording with move-| 
ment & stops a few min. after last move-| 
ment. Relay outputs, easy interface with a 


| VCR/Remote Control. РСВ & all on board) light shows, ideal ji in a presentation box. Quality f 12 1 ӘЛЕН, | 
partsS25. AminiusedPIR module: $16. |frdecos ы ve. [nachineametarhousing: fom 12yde Kitine tineter& || | 
Ete: un SP ge Ree i 42V/AHR, 150 X 65 X V— 
7 <> |batteries FREE os nm. $a! 
A special price of $1995 pales <I $25 ) 
Make a solid state food cooler / warmer for| ries 50c Ea! E 


the car etc. with 2 heatsinks, a fan and опе! 

OATLEY ELECTRONICS of the following. Could be used for cooling 
РО Box 89 Oatley NSW 2223: PASSIM едені PM 

Ph (02) 9584 3563 Fax 9584 3561 2522 стох бол 22750 

orders by e-mail: oatley@world.net БО Веи 

ЕЙ Device comes with instructions to build 

major cards with рћ. 4 бах огіеге,| cooler / heater plus data. Some used 

Post & Pack typically $6 surplus heatsinks avail. 


E 


Опе of ea. of the above $58 


For the home or car New 
Kit:12v/ 24v monitor with 
low voltage cutout, audibl 
alarm before cutout 


These packs are used & 225. 
Were removed from ) 
lequipmentas part of routine 


maintenance. We can't fault them. Some 4 
сей and some 6 cell. $0.20 / сей 
Satisfaction guaranteed!!! For 7.2V nicad 

Designed to use minimal 


trickle charger PCB to suitadd $5 
INEW SOLER LOW PRICE « LASER | Power & has a battery 


|saving 12 led bar-graph 
| indicator. Kitinc PCB, all 
onboard parts, label, 10A. | 
cutout MOSFET + euitable| 

surplus case for $32....For 50A MOSFET} 
(IRFZ44) add $3. 


With LED indicator, Fuse and small internal PCB. 
‘Space for small projects like voltage regulators et 
10 for $4 or 100 for $30 


lWith STD 2 pin MOLEX connecter & DC plug 


10 for 52 or 100 for $12 T 


E 70c Ea: or 10 for $5 ыы ERE 
D2 mirror mounts:. battery to 13. EPI д 
51.20 Ea. or 10 for $8 (K115) + very 27.6V. Kitinc. PCB + all on-board parts inc. 
ERTS bright 6509М а 50А MOSFET (space on РСВ for more 
SHURE brand MC125 $2 Ea. 4 for $10 laser (LM2) module. MOSFETS) Switching reguiatorkit $18. 


SC-JUN-99 


CIRCUIT NOTEBOOK 


Logic probe with 
7-segment display 

This logic probe uses a 7-segment 
display to show logic states rather 
than the conventional approach of 
using LEDs. The display shows “1” 
fora high logic state and “0” for a low. 
This can be useful when troubleshoot- 
ing 8-bit decoding circuits. 


The circuit uses an LM393 dual 
comparator set up as a “window” com- 
parator. The switching thresholds of 
the two comparators are set by the 3- 
resistor divider connected to pins 5 & 
2 while the input signal is connected 
via a 10kQ resistor to pins 6 & 3. D9 & 
D10 provide input protection while 
capacitors C7-C10 provide filtering to 
prevent false triggering. 


Bistable 
motor switch 


This circuit was developed to 
switch a motor on and off in a pro- 
duction application, using a cord- 
operated switch. The cord switch 
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momentarily closes a pair of con- 
tacts each time it is pulled. 

The 555 timer operates as a 
monostable to eliminate any effect 
of contact bounce and has a one- 
second pulse time. It closes the ana- 
log switch (IC2a) in the 4016 to 


8x3300 


When the input signal is high, IC1a’s 
output goes low to turn on segments 
a, b, c, d, e & f, via diodes D1-D6. If the 
input signal is low, IC1b's output goes 
low to turn on segments b & c via 
diodes D7 & D8. 

Note that the circuit is only suitable 
for CMOS logic operating at 5V. 

T. Jackson, 

Dural, NSW. ($35) 


toggle an RS flipflop comprising 
1C3a & IC3b. Depending on whether 
the output of IC3a is high or low, 
Q1 is turned on to operate the relay 
and apply power to the motor. 

P. Carter, 

Berwick, Vic. ($30) 


аоско- 


PC-controlled 
function generator 


A number of older but nevertheless 
excellent spectrum analysers are still 
widely in use. Often these have been 
purchased secondhand for a fraction 
of the price of a new instrument. 

However, many of these older in- 
struments lack the facility of a com- 
puter interface and this limits their 
flexibility compared to more modern 
equipment. 

The HP855x series of spectrum ana- 
lysers are probably typical of the older 
spectrum analysers referred to above. 
They lack a PC interface but they do 
provide a "scan" connector that al- 


Extra reversing light 
for older cars 


This circuit allows an extra, 
brighter reversing light to be in- 
stalled in older vehicles that have 
the rear turning indicators dou- 
bling as reversing lights. 

With reverse gear selected and 
the standard reversing lights on, 
there is sufficient current through 
both the 2200 resistors to operate 
the relay. When either turn indica- 
tor is operating, the respective 
220Q resistor limits the current 
through the relay coil, thus stop- 


2x1N4148 


lows external control of the frequency 
scan by means of an analog voltage. I 
designed this circuit to interface an 
HP8553/54B spectrum analyser, via 
its scan connector, to the parallel port 
of a PC. 

The input to the circuit consists of 
an 8-bit data signal plus a "Clock" and 
a "Load" input. In free running mode, 
the Load input is held at logical zero 
(0V), in which case the data inputs 
DO0-D7 are ignored. In this mode, 
counters IC2 and IC3 run through their 
normal counting sequence, resulting 
in a sawtooth output waveform. The 
frequency of this waveform is con- 
trolled by the Clock input. 

With the Load input held at logical 


+12V FROM 
REVERSING OR 
TRAFFICATOR 
SWITCH 


412V FROM 
REVERSING OR 
TRAFFICATOR 
SWITCH 


one (+5V), the digital inputs Do-D7 
override the Clock input and the ana- 
log output voltage is controlled by the 
data inputs D0-D7. 

This circuit may be adapted for use 
as a general purpose function genera- 
tor for a wide range of other possible 
applications. If faster clock or data 
rates are required, the circuit can be 
modified by replacing IC2 and IC3 
with equivalent HCMOS devices. For 
higher resolution, IC1 could be re- 
placed with a 10-bit or 12-bit DAC but 
this will also require the addition of 
another counter to supply the extra 
bits. 

H. Nacinovich, 

Gulgong, NSW. ($45) 


ping the extra reversing light from 
coming on. 

The 47004 capacitor prevents 
the reversing light from coming on 
when the hazard lights are flash- 
ing, by making the relay slow to 
operate. It is only required if haz- 
ard warning lights are on the vehi- 
cle. 

The wire size of the lead (which 
could be up to 5 metres long) from 
the fuse is critical, as a smaller 
gauge will reduce the brilliance of 
the extra reversing light. 

C. Potter, 

Kilsyth, Vic. ($25) 
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The term "groundplane antenna" often 
means different things to different 
people. There are two quite distinct 
antenna designs under this heading, a 
myriad of variations in between and 
lots of confusion as a result. 


Е GROUNDPLANE antenna is 
| probably the best known and 
most commonly used of all 
transmitting antennas, both in com- 
mercial and amateur roles. It is omni- 
directional, simple to construct, uses 
low-cost materials and is equally suit- 
able for base or mobile use. 

In its basic form, it consists of a 
quarter-wavelength vertical radiator, 
mounted above four quarter-wave- 
length horizontal radials spaced 90° 
apart. These horizontal radials form 
the so-called “groundplane”. Thistype 
of antenna is fed via coaxial cable, the 


66 | SILICON CHIP 


inner conductor going to the radiator 
and the outer braid to the groundplane 


Thisis the configuration with which 
most amateurs will be familiar and it 
sounds simple enough. But confusion 
begins immediately we tackle the task 
of matching the impedance of this 
antenna to the impedance of the trans- 
mitter. Nowadays, by convention, 
transmitters are designed to work into 
a 520 load and to be connected to the 
antenna via a 52€) coaxial cable. 

In practice, this means that the an- 
tenna should provide а 520 load. In 


reality, very few antennas provide 
such a load naturally and the ground- 
plane is no exception. As a result, we 
have to modify the antenna, or the 
coupling to it, to present the transmit- 
ter with the correct load. 

There are many well established 
ways of doing this but first, we need 
to know the natural impedance of the 
antenna, the mismatch that this cre- 
ates, and the best way to correct it. So 
what is the natural impedance of the 
groundplane antenna? Put this ques- 
tion to most amateurs and nine times 
out of ten they will nominate 36Q, a 
figure that's frequently quoted in the 
textbooks. 

However, as more than one amateur 
has learned to his dismay, any at- 
tempt to develop a matching system 
based on this figure is doomed to fail- 
ure. So is this a case where theory and 
practice don't agree? This is where 
things become confusing. 


Groundplane development 


In order to better understand the 
problem, let's first take a look at the 


groundplane's history and clarify some 
of the published data. 

The groundplane antenna evolved 
from the basic half-wave, centre-fed 
antenna; ie, a half-wavelength long 
radiator, broken at the centre to form a 
feed point. A half-wave centre-fed 
antenna has a natural radiation resist- 
ance of 72Q, may be polarised hori- 
zontally or vertically, and is a very 
efficient antenna in its own right. 

This type of antenna is most popu- 
lar in the horizontal mode, particu- 
larly at the lower frequencies. It isn't 
used as much in the vertical mode 
because it would be impractically long 
at low frequencies, while the centre- 
feed requirement is an awkward ar- 
rangement in some applications. 

The original groundplane antenna 
was designed to overcome these limi- 
tations. The radiator was reduced to a 
quarter-wave vertical element and this 
was mounted above a large conduct- 
ingsurface. In theory, the quarter-wave 
element is reflected by the conduct- 
ing surface, thus providing the other 
half of the antenna which would thus 
be equivalent to a half-wave centre- 
fed system, 

Theory also suggests that the re- 
flecting surface should be infinitely 
large and have zero resistance. In prac- 
tice, the Earth itself serves as the re- 
flector and although it isn't perfect, it 
can be made very effective. Various 
tricks are often employed to enhance 
its performance, such as selecting a 
moist area of ground area and burying 
wires in the ground, radiating out- 
wards from the vertical element. The 
theoretical radiation resistance of this 
type of antenna is 360 (ie, half 720) 
but, in practice, this varies according 
to the efficiency of the groundplane. 

Typical examples are the antennas 
used by radio stations in the broad- 
cast band. A single mast acts as the 
radiator and, in its simplest form, is a 
quarter wavelength long. However, the 
length may vary, with some installa- 
tions embracing the five-eighth wave- 
length concept or some other means 
to control the radiation angle. Often, 
the mast is located above moist or 
swampy ground, into which many 
radials are buried. 

OK, so that's the background to what 
might be called the "original" or 
“earth” groundplane: names deliber- 
ately chosen to avoid confusion as we 
progress. It is popular with many ama- 
teurs, particularly for the higher HF 


bands - up to 30MHz — where the 
physical size of the radiator is more 
manageable. 

However, it does have a disadvan- 
tage. Although fine for use out in the 
country, in the traditional 40-acre pad- 
dock with few nearby obstructions, it 
is less attractive in suburban backyards 
which are often surrounded by build- 
ings on all sides. And as we go higher 
in frequency and the radiator becomes 
shorter, these obstructions become 
more and more detrimental. 


The elevated groundplane 


It’s here that we come to another 
version of the groundplane antenna. 
Knownas the “elevated groundplane", 
this is the version that’s most familiar 
to amateurs working at VHF. Its devel- 
opment is usually credited to Dr 
George H. Brown and J. Epstein of 
RCA and took place around 1938, 
when interest in frequencies above 
30MHz was increasing rapidly. 

As mentioned earlier, it consists of 
a quarter-wave vertical radiator and 
four quarter-wave horizontal radials, 
emanating from the base of the radia- 
tor. The radials form an artificial 
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groundplane which is no longer earth- 
bound, allowing the complete antenna 
system to be mounted high above sur- 
rounding obstacles. 

And so the scene was set for confu- 
sion, with two somewhat different 
antenna configurations using the same 
name. Granted, one evolved from the 
other and for the most part, their be- 
haviouris similar, even when it comes 
to the angle of radiation. 

But one characteristic of the two 
antennas is significantly different — 
the feedpoint impedance. So what is 
the feedpoint impedance of an el- 
evated groundplane antenna? This is 
a figure that has been difficult to ac- 
curately pin down. Indeed, one might 
take the cynical view and say that it 
depended on the last reference con- 
sulted. 


Ат ағы 
Аба uA зеді 


But at least there was agreement on 
one point; the elevated groundplane 
has a lower impedance than the origi- 
nal groundplane and this was recog- 
nised by its creators back in 1938. 
They measured two values: 25Q for 
one version and 210 for another. 

Figures like this continued to be 
quoted for many years, with some 
writers having a bet each way by quot- 
ing 20-30Q. What appears to be one of 
the first references to a realistic value 
isinthe *RSGB Amateur Radio Hand- 
book", Third Edition (page 365), where 
the value is quoted as being “less than 
200.” 

Later, in the “RSGB Radio Commu- 
nication Handbook", Third Edition 
(page 12.81) is what appears to be the 
first mathematical explanation. In sim- 
plified form, this states that it is the 
theoretical value ofa dipole feedpoint 
(73Q) divided by four, or 18.250. It 
adds that measured values are usu- 
ally a little higher. 

A later (6th) edition of this hand- 
book expands on this theme. It quotes 
the dipole feedpoint impedance as 
the more usual 72Q, thus making the 
calculated value 18Q, and provides a 


more detailed explanation as to why 
this value may vary somewhat in prac- 
tice. 

So that's the basic background to. 
theelevated groundplane antenna and, 
in particular, its feedpoint impedance. 
And, if it appears that this point has 
been unduly laboured, it was for a 
very good reason - to put to rest the 
confusion over feedpoint impedance 
that's occurred over the years. 

This confusion has arisen because 
many well-known publications and 
textbooks have failed to recognise and 
make clear this all-important distinc- 
tion between the two antennas. And 
at least one textbook has positively 
stated that the (elevated) groundplane, 
clearly portrayed diagrammatically, 
has an impedance of 30-352. Not only 
that, but it goes on to describe a match- 
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ing stub, based on this figure, which 
is supposed to match it to a 75Q co- 
axial cable — this some 30 years after 
theinventors, Brown and Epstein, had 
suggested a value as low as 200. 


Practical considerations 


But the situation is really quite clear. 
The original or “earth” groundplane 
has a theoretical feedpoint impedance 
of 36Q and a value close to this figure 
can be achieved given a favourable 
situation and an elaborate setup. Oth- 
erwise, the value may vary consider- 
ably. 

On the other hand, the elevated 
groundplane has a theoretical figure 
of 18Q and this value or one very 
close to it can also be achieved in 
practice. Between 180 and 200 is a 
frequently quoted range but the writ- 
er's own experience suggests that 
calculations based on 18Q work out to 
be extremely close. 

Having said that, it is necessary to 
point out that there can be intermedi- 


14MHz (20 metres), for example, the 
required clearance would be 10 me- 
tres. 


Matching problems 


For now, let's settle for the true 
elevated version and accept an im- 
pedance value of 180. Unfortunately, 
this is not exactly a convenient figure 
when it comes to matching the 520 
impedance of the transmitter and the 
associated coax cable. Indeed, it rep- 
resents a mismatch of nearly three to 
one (2.88:1). 

And that brings us to the practical 
side — how do we match the two? 
Broadly speaking, there are two pos- 
sible approaches: (1) interpose a 
matching transformer (typically a 
quarter-wavelength ofa suitable value 
coax), or (2) modify the antenna de- 
sign itself so that it presents the de- 
sired impedance. 

The author has tried both ap- 
proaches, with near perfect results in 
both cases. However, this article will 


By juggling the element diameters, we can 
continuously vary the feed impedance over 
a wide range. In short, we can design an 

antenna to have Bie the. mpedance we 


requir 


ate conditions between these two con- 
figurations. A typical example is the 
mobile version — a vertical quarter- 
wave radiator above a vehicle body as 
the groundplane. There are so many 
variables here that the impedance is 
anybody's guess. It satisfies neither 
the elevated version nor the earth ver- 
sion. 

So how long is a piece of string? If 
in doubt there is only one way to find 
out; measure it and see. But that's 
another story. 

Another variable factor is the dis- 
tance between the elevated ground- 
plane and the true earth, and/or other 
conducting surfaces. This should be 
at least 0.5 wavelengths, or greater if 
possible. The most likely effect of 
nearby conducting surfaces is to raise 
the impedance towards the 360. Main- 
taining good separation is not a diffi- 
cult requirement to satisfy at VHF but 
may call for more attention at HF. At 
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concentrate on the latter approach, 
mainly because it is physically sim- 
pler but also because it has some ad- 
vantages in its own right. 

In simple terms, the method is a 
variation of the folded dipole con- 
cept, except that it uses a folded 
monopole. This is in no sense an origi- 
nal concept. It has been known and 
used in both amateur and commercial 
circles for many years. However, it 
has never attracted much publ 

As is well known, a folded dipole 
has an impedance that's four times 
that of a simple dipole — ie, 2880. 
This figure is usually rounded to 3000. 
The same applies to a folded 
monopole, which has a feedpoint 
impedance of 4 x 18Q, or 720. Admit- 
tedly, this is still not a perfect match 
to a 520 system but it is a good deal 
better than that ofa simple monopole. 
In fact the error is now only 1.4:1. 

To digress briefly, this approach was 


used extensively during the early days 
of VHF mobile radio systems, mainly 
for base antennas. The transmitters of 
the day were designed for a 759 load, 
using 75Q cable. The basic folded 
monopole presented an impedance of 
720; as near perfect a match as one 
could wish for. 

This approach to a 72Q load require- 
ment is suggested in the “RSGB Radio 
Communication Handbook”, 3rd edi- 
tion, p12.82 (Fig.12.123(d)) and fur- 
ther confirms the 18Q basic value. 

The 52Q standard is not quite so 
easily accommodated but we have 
another trick up our sleeve. In its ba- 
sic form, the folded radiator uses the 
same diameter conductors for both 
the active and passive elements. And 
in this form the spacing between the 
elements is not critical. But when we 
use different diameter conductors for 
thetwo elements, the picture changes. 

The spacing now becomes a factor 
in determining the feed impedance 
and by also juggling the element dia- 
meters, we can continuously vary the 
feed impedance over a wide range. In 
short, we can design an antenna to 
have exactly the feed impedance we 
require. 

A formula and a graph, which can 
be used to calculate the design of a 
folded dipole, have appeared in sev- 
eral publications, including the “ARRL 
Antenna Book", 14th Edition (p2-29) 
and this is equally applicable to the 
folded monopole concept. 

The formula is as follows: 


r= [1 + log(2S/d1)/log(28/d2)]" 


where S = spacing between elements 
41 = driven element diameter 

d2 = passive element diameter 

г = impedance ratio 


As can be seen, in this configura- 
tion the formula solves the imped- 
ance ratio for any nominated combi- 
nation of element diameters and spac- 
ing. Unfortunately, this is not the most 
convenient way of going about things 
because, given the element diameters 
and the required impedance ratio, it 
is necessary to make a series of trial 
and error calculations to find the cor- 
rect spacing. 

In practice, we would prefer to di- 
rectly calculate the element spacing 
to give the required ratio, after first 
nominating the element diameters we 
wish to use. These diameters will in 


Fig.1: basic concept of an elevated 
groundplane antenna. It consists of a 
quarter-wave vertical radiator plus 
four quarter-wave horizontal radials, 
which form an artificial groundplane, 
emanating from its base. 


turn depend on the material to hand 
or on what can be obtained. Unfortu- 
nately, transposing this equation so 
that wecan directly calculate the spac- 
ing (S) is not straightforward. 

This problem was solved by stick- 
ing to the trial and error approach but 
letting a spreadsheet do all the calcu- 
lations, This method was used to pro- 
duce a list of ratios from given ele- 
ment diameters, with the spacing in- 
creasing in 1mm steps. Although this 
approach might seem a little clumsy, 
it works very well and was used for 
the practical design described below. 

Note that this calculation gives the 
space between the element centres. 
This means that, in some cases, the 
physical spacing between the two ele- 
ments will be quite small when their 
diameters are taken into considera- 
tion. In fact, it may even be impossi- 
ble to space them correctly, since the 
theoretical figure would require the 
two elements to overlap. 

The answer here, of course, is to 
recalculate the ratios using elements 
with different diameters. 

Putting all this theory into practice 
resulted in the following dimensions 
for an antenna designed for 146MHz 
and measuring 470mm. Using a 2.89 
(ie, 52 + 18) multiplication factor and 
taking advantage of available materi- 
als, a prototype was constructed us- 
ing a 5/16-inch diameter driven ele- 


ment (made of brass tube), a 1/8-inch 
brass rod passive element, and a spac- 
ing of 28mm between the outside dia- 
meters. 

And the result? Although the pro- 
totype was rather hurriedly con- 
structed, it came up with an SWR 
ranging from 1.05:1 to 1.1:1 across the 
2-metre band. So the theory and prac- 
tice can be made to agree very closely. 
And had it been considered worth- 
while, the spacing could have been 
juggled a fraction to come even closer 
to optimum. 

And that brings us to the other ad- 
vantages of this arrangement, hinted 
at earlier. First, the folded element is 
inherently broadband, so rather than 
suffering any trade-offs with this ar- 
rangement, we actually score a bonus. 
|y, it is at earth potential in 
в,а valuable feature where 
there is a risk of lightning discharge. 
In this case, the discharge is directed 
directly to earth, rather than via the 
equipment. 

The actual construction details are 
best left to the individual and will 
vary with available materials and 
workshop facilities. 
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Charge A complete index to all articles published to date is available on 

'isctor $10 including p&p, or can be downloaded free from our 
‘web site: злили siliconchip.com ai: 
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accredited for emissions, immunity and 
salety standards. 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG | 


Restoring a В15 mantle radio 
with some interesting faults 


Just when you think that you've seen all the 
faults possible in vintage radios, another one 
suddenly pops up to shatter that sense of 
complacency. Such was the case with an AWA 
B15 1960s "plastic" mantle set that I restored 
recently. It had an interesting problem that lies 


dormant in many sets. 


A friend recently asked me to do up 
a rather dilapidated AWA B15 5-valve 
mantle radio that he had acquired. 
Apparently, the set once belonged to 
a farmer and by the look of it, had 
spent many years in a shed gathering 
dust, grease, grime and the odd mouse 


dropping along the way. 

Obviously, the first step in the res- 
toration process was to give the set a 
thorough clean-up. This meant remov- 
ing th: and stripping all other 
parts from the set, so that the cabinet 
could be scrubbed in soapy water. 


The AWA B15 is a 5-valve mantle set from the 1960s. The plastic cabinet caused a few 
restoration problems, as some of the internal mounting posts had broken. 
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After quite a bit of elbow grease, it 
scrubbed up quite well, as can be seen 
in the photos. Unfortunately though, 
the cabinet had several broken mount- 
ing posts. This prevented both the 
back and the loudspeaker from being 
properly secured. 

As luck would have it, I was able to 
raid another scrap B15 for missing 
screws and a few other minor pieces, 
The back of the set is normally fas- 
tened by four metal-thread screws - 
two at the bottom into the chassis and 
two into threaded metal sleeves em- 
bedded in plastic posts. It was one of 
these posts that had broken. 

To fix this problem, I fitted the metal 
sleeve into the base of the broken post 
and glued it in place using a 
small amount of 5-minute 
Araldite. I then made a larger 
sleeve out of paper and fitted 
it over the metal sleeve. An- 
other batch of 5-minute 
Araldite was then made up and 
poured between the two 
sleeves. Some of this oozed out 
the bottom, making a wider 
area for the glue to grip. 

Once this batch had set, an- 
other small amount of Araldite 
was mixed up and poured be- 
tween the sleeves to build the 
post up further. It was a bit of a 
messy job but the end result 
was quite satisfactory. The 
owner wasn't after a meticu- 
lous restoration job — just a set 
that looked good and worked 
well. And of course, cost comes 
into it too. 

The mice had been hungry 
and had devoured a section of 
the speaker cone, Despite this, 


"M7 BASE CONNECTIONS 
VIEWED FROM WIRING SIDE 


NOTES = ARROWS ON POTENTOVETERS 
INDICATE DIRECTION OF 
CLOCKWISE. ROTATION, 
VOLTAGES MEASURED WITH A 
20000 oHm [vor METER, 
SOCKET VIEWED FROM WIRING 


sioe, 
PLUGS VIEWED FROM PIN SIDE. 


Fig.1: the circuit of the AWA B15 mantle radio set. The two hand-drawn 68pF capacitors were added to improve 
filtering of the 455kHz IF. 


it still sounded OK after it had been 
cleaned, with no audible poling of the 
voice coil. It was repaired by “gluing” 
a piece of writing paper over the 25 x 
25mm hole, using clear nail polish. 
Nail polish easily soaks into porous 
materials and is quite a good "glue" 
for this type of repair. 

The repaired speaker can been seen 
in one of the photos. It may not be a 
joy to behold but it works well — par- 
licularly as price was an important 
part of the whole deal. 

Unfortunately, two of the loud- 
speaker mounting posts had also been 
broken - a common problem with 
these sets. This meant that the loud- 
speaker had to be secured using just 
two retaining clips and mounting 
posts. The other two support posts 
were then attached using Tarzans Grip. 
There was just no other economical 
way of attaching the loudspeaker to 
the front of the cabinet. 


Paper capacitors 


UCC brand paper capacitors had 
been used throughout the set and these 
wore all found to have significant leak- 
age. All were replaced except for C14, 
C16, C21 and C27, as these four capaci- 
tors could have significant leakage 


without affecting the operation of the 
set. Once this work had been com- 
pleted, the set “worked” but its per- 
formance was rather poor. Clearly, it 
needed more work to bring it up to 
scratch. 

A close examination of the chassis 
soon revealed that someone in the 
past had replaced R11 (220kQ) with a 
100КО resistor. This resistor had al- 
tered the operating conditions for the 
6AV6 (V3), so it was replaced with the 
correct value. 

Next, I discovered that the HT 
voltages from the power supply were 
rather low. A replacement 6X4 recti- 
fier valve soon livened things up by 
increasing the HT voltage, after which 
the set was beginning to show some 
promise. 


Alignment 


My next step was to carefully check 
the set’s alignment. The IF (interme- 
diate frequency) stages were found to 
be close enough for all practical pur- 
poses, although a tweak did give a bit 
ofa lift in performance. The oscillator 
stage was a different story. It was about 
right at the low frequency end of the 
dial but was miles out at the top end. 
This meant that the oscillator trim- 


mer had to be wound in, so that the 
stations appeared at the correct places 
on the dial. 

In order to detect the peak output 
(and thus the correct alignment point), 
I attached a digital voltmeter across 
the AGC filter capacitor (C3 in this 
case). This allowed me to measure the 
AGC voltage developed when a rea- 
sonably strong input signal was ap- 
plied to the set. 

Having set up the voltmeter, the 
antenna coil was slid along the ferrite 
rod and adjusted for peak output with 
the set tuned to 621kHz. The antenna 
trimmer was then adjusted for peak 
output at around 1450kHz. 

After all this effort, the perform- 
ance was still not really all that mar- 
vellous. What else could be checked? 
First, I tried replacing the 6BE6 and 
6BA6 RF & IF amplifier valves (V1 & 
V2) and found that this lifted the per- 
formance noticeably. I also found that 
the back bias across R15 was low, soa 
fresh 6АО5 (V4) was tried. This no- 
ticeably increased the back bias, along 
with the audio output level. 

The set was now better but still had 
acouple of problems. The first was an 
intermittent fault, the set working 
quite normally and then abruptly 
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The loudspeaker cone was patched up by “gluing” a piece of writing paper over 


speaker still works well. 


changing volume. It appeared to be 
slightly sensitive to movement and 
eventually, after some judicious prod- 
ding around with the insulated han- 
dle of a small screwdriver, I discov- 
ered that C16 was the culprit. One tap 
dropped the volume; another brought 
itup again. 

Ishould have known - another UCC 
capacitor. Not only did the UCC ca- 
pacitors of that era go leaky, they also 
wentintermittently open-circuit. Once 
this was replaced, the volume re- 
mained constant but the set still wasn't 
right — it tended to oscillate at the low 
frequency end of the dial and the sen- 
sitivity didn't seem to be what it 
should be. 

I was puzzled about this, as every- 
thing in the set appeared to be correct. 
However, I then remembered that I'd 
had problems with several of these 
sets in the past, due to the 455kHz IF 
signal radiating back into the input 
(and also causing interference in other 
sets). [had previously cured this prob- 
lem by connecting a 68pF ceramic or 
mica capacitor between pin 7 of the 
6AQ5 and earth and adding a similar 
capacitor between the top of the vol- 
ume control (RV1) and earth. 

Once again, this approach did the 
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the 25 x 25mm hole, using clear nail polish. It might look a bit rough but the 


trick — in fact, the instability at the 
low frequency end of the dial disap- 
peared as soon as I connected a 68pF 
capacitor from pin 7 of the 6AQ5 to 
chassis. This also improved the sensi- 
tivity to the extent that a signal of just 
1uV was useable. Readers should note, 
however, that the amount of improve- 
ment achieved by this minor modifica- 
tion may vary from set to set. 

After that, it was simply a matter of 
reinstalling the chassis in the cabinet 
and giving the set a final soak test. 
The set ran very well and the owner 
was happy with the result. 


Insufficient filtering 

Why did the extra 68pF capacitors 
make such a difference? A glance at 
the circuit reveals that very little fil- 
tering of the 455kHz IF signal takes 
place after the detector. In fact, only 
C19 and C24 provide any degree of 
filtering and they don't do much. In 
effect, the unwanted 455kHz IF signal 
being fed to the audio amplifier was 
de-sensitising the whole set! 

C24 (100pF) is relatively ineffec- 
tive where it is and would have 
achieved a better result if it was con- 
nected between the grid of the 6АО5 
and chassis. C22 provides some filter- 


ing when the tone control (RV2) is in 
the “bass” position but has no effect 
when the tone control is wound to- 
wards the “treble” position. 

You might think that V3 and V4 are 
only audio amplifiers and so they 
won't amplify 455kHz IF signals very 
much. However, that’s not the case. 
Circuits almost identical to this were 
used as video amplifiers in valve TV 
sets and were capable of amplifying 
frequencies up to 5MHz or more, so 
amplifying a signal at 455kHz is no 
problem at all! 

This means that the 455kHz IF sig- 
nal should be filtered out. In fact, 
quite a few receivers benefit from bet- 
ter IF filtering, so fitting a capacitor to 
the grid of the audio output valve is 
often worthwhile. Without this modi- 
fication, the AWA B15 mantle radio 
also causes interference to other sets 
in the near vicinity if they only use a 
loop antenna, 


Summary 


Some vintage radio enthusiasts 
would not consider a “plastic” set 
like this worthy of restoration. How- 
ever, they are part of our radio herit- 
age and so many find them quite col- 
lectable. That point aside, this par- 
ticular set was a real mess when it 
arrived and it certainly had had a 
long, hard life. It needed a thorough 
clean-up, the replacement of most of 
its paper capacitors and four replace- 
ment valves (all low in emission) to 
get it up to scratch — and even then it 
required extra work to fix the remain- 
ing problems. 

Fortunately, the coils and transform- 
ers in these sets are almost always 
OK, the exception being the speaker 
transformer which can occasionally 
have an open circuit primary wind- 
ing. 

Was it worth the effort? In terms of 
time and money, it was a doubtful 
proposition but for the old gent who 
owned it, the sentimental value made 
it worthwhile. It certainly looks a lot 
better than it did when it came in and 
it now performs very well — better 
than new, given the improved IF sig- 
nal filtering, It is amazing how many 
of our manufacturers didn’t quite get 
things right. 

I have several such sets in my col- 
lection, all with the TF filter modifica- 
tion. They are not my favourite sets 
but I am quite happy to have them on 
display. sc 


HomeZ7ee: Diamond's 
wireless network 


Looking for an easy way to install a computer 
network in your home? Diamond's new 
*HomeFree" networking system uses radio 
transmissions to broadcast data between 
computers on a local area network (LAN) and 
that means no messy cables to install. 


computer network, you'll know 
that the worst part of the job is the 
cabling. This particularly applies if 
the machines are in different rooms. 
Typically, that means drilling holes in 
the walls, installing wall sockets and 
running the cables from one room to 
another — usually via the roof space 
and down wall cavities. 
But why would you want to net- 
work computers in your home? Well, 
consider a situation where you have 


IE YOU'VE EVER installed a small 
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The antenna circuit of the HomeFree networking card protrudes through the 
backplane connector and is protected by a plastic cover. Both ISA and PCI bus 
slot configurations are available and there's also a PCMCIA card for laptops. 


several computers in your house but 
only one has a CD-ROM drive or is 
connected to a printer or modem. 
That's a common situation in many 
Australian households these days. 
Typically, you might have an old 486 
(your first computer) plus a fairly re- 
cent Pentium or Pentium II machine. 
Along the way, you might have picked 
up another machine for the kids and 
then, of course, there's the laptop that 
you use for work. 

Unless these machines are all net- 
worked together, it means that only 
one machine can access the printer, 
the Internet if you only have one mo- 
dem, or some other resource, For ex- 
ample, if someone on another ma- 


chine wishes to print something out, 
they have to first copy that file via a 
floppy disc to the machine that has 
the printer. The file must then be 
opened so that it can be printed. 

But what if the file is too big to fit 
ona floppy disc? Or what if the com- 
puter with the printer doesn’t have 
the relevant application installed to 
open the file? Or what if the person 
using the machine with the printer 
doesn’t want to be interrupted? 

A local area network or LAN solves 
these problems because it allows re- 
sources such as printers and disc 
drives (including ZIPs and CD-ROMs) 
to be easily shared. If someone on 
another machine wants to print some- 


танец tn nt cng o 
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ach time HomeFree is is installed, the software asks if you want to add 


another computer to the network. If the answer is “yes” you leave the existing 
machine(s) on the network running while the next PC is added. That way, the 
same ID code (CoNetID) is assigned to each PC, so that the machines on the 

network recognise each other. This CoNetID also locks out machines on other 


nearby HomeFree networks. 
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thing out, for example, they just print 
to the "network printer" via the print 
server (the server is the machine with 
the printer connected to it). 

Alternatively, you might want to 
copy a file from a local hard drive to 
the drive on another machine. Once 
again, this is no problem — provided 
the "resource" on the other machine 
has been shared, you can “map” itas a 
drive and copy files to and from it in 
the usual manner. 


Wireless networking 


For those looking for an easy LAN 
solution, Diamond Multimedia's 
HomeFree *wireless" system allows a 
network to be set up without the has- 
sle of running cables. As with a con- 
ventional LAN, it uses networking 
cards (one for each machine) but un- 
like conventional cards, these don't 
have cable connectors. Instead, each 
card carries a small radio transceiver 
which is located at one end. 

The antenna circuitry protrudes 
through the backplane connector and 
is protected by a plastic cover. So, 
instead of the network card sending 
or receiving signals via a cable, the 
signals go via a radio circuit. Each 
time one machine broadcasts data, it 
is picked up by all the other machines 
on the network and processed accord- 
ingly. 

When you set it up, HomeFree in- 
stalls the following networking 
protocols by default: TCP/IP, IPX, 
NetBIOS and NetBEUI. It also auto- 
matically shares any installed print- 
ers, installs a special "Transfer" folder 
on the C:* drive of each computer and 
adds the names of other computers on 
the network to the Send To menu. 

This makes it particularly easy to 


Ho add a new HoneFree computer, please 
complete the following steps: 


cel Ф Help 


Fig.3: additional computers can be 
added to an existing network at any 
time by launching the HomeFree 
Assistant utility that's installed on an 
existing machine. 


copy files from one computer to an- 
other. All you have to do is right click 
the file you wish to copy and choose 
Send To Name, where Name is the 
name ofthe destination computer. The 
file will then be copied into the 
C:\Transfer folder of that computer. 

Alternatively, you can check net- 
work connections, map drives and 
connect additional printers using Net- 
work Neighborhood, just as you do 
with a conventional wired network. 
And, of course, you can add printers 
using the Add Printer wizard. 

In operation, HomeFree can trans- 
mit data through walls and between 
floors in a typical home or office at 
distances up to about 45 metres. It 
operates in the 2.4GHz band and uses 
multiple encrypted channels. It also 
randomly switches frequencies and, 
according to Diamond, this makes it 
virtually impossible for another 
nearby HomeFree installation to in- 
tercept and decode another network's 
transmissions. 

Because it eliminates networking 
cables, HomeFree allows any PCs on 
the network to be moved about within 
a room or even moved from one room 
to another. This is a particularly handy 
feature if you have a laptop computer, 
for example. You can take the compu- 
ter home from work and it automati- 
cally becomes part of the network 
when you switch it on. And with 
HomeFree, you will still be “con- 
nected” to the network if you elect to 
take your laptop poolside. 

One drawback of HomeFree is that 
the transmission speed is not as fast 
as for a wired network. Conventional 
wired LANs run at 10Mb/s or even at 
100Mb/s whereas HomeFree is re- 
stricted to a more leisurely 1Mb/s. 
Even so, this shouldn’t be a problem 
in most homes or even small offices, 
where modest file sizes are involved. 


Internet access 


As a bonus, HomeFree also gives 
the user the option of setting up shared 
Internet access. This allows all users 
on the network to access the Internet 
via a single modem that’s connected 
to one computer. 

Basically, this option turns the 
Internet Computer into a “proxy 
server”. When a “client” computer 
wants to access the Internet, it first 
connects to the proxy and the proxy 
then connects to the Internet. 

If you want shared Internet access, 


PRINTER 


COMPUTER 2 


Fig.1: the HomeFree networking concept. The computers are networked via 
radio transceivers integrated into the plug-in network cards, thus eliminating 
the need to run network cables. The software also allows all computers on the 
network to access the Internet via a single modem attached to one machine. 


Homefreé 


you first install the HomeFree soft- 
ware on the Internet computer (ie, the 
computer with the modem). During 
the setup, you will be asked to enter 
the User Name and Password from 
your ISP account, plus the domain 
name if your ISP requires one. Once 
it’s all up and running, accessing the 
Internet is simply a matter of opening 
a web browser or email program from 
any computer on the network. If the 
Internet Computer (ie, the proxy) isn’t 
already connected to the Internet, it 
will automatically dial into your ISP 
and connect. 


System requirements 

At this stage, HomeFree can only be 
used on PCs running either Windows 
95 or Windows 98, with support ex- 


The PCMCIA card 
comes with the 
“Combo Pac” and 
plugs into a laptop 
computer. As with 
the РСІЛЅА cards, it 
carries an on-board 
radio transceiver. 


pected for Windows NT later in the 
year. Each PC should be at least a 486 
with a CD-ROM drive, 10MB of free 
hard disc space with one free ISA or 
PCI slot (or PC card slot for laptops). 
Two different HomeFree configura- 
tions are available: (1) the “Desktop 
Pac” containing one ISA card and one 
PCI card (for connecting two desktop 
computers); and (2) the “Combo Pac” 
containing one ISA card and one PC 
card (for connecting a desktop com- 
puter and a laptop computer). Addi- 
tional computers can be added to the 
network by purchasing extra cards. 
HomeFree is available from com- 
puter retailers and resellers across 
Australia. The Desktop Pac carries a 
recommended retail price of $499, 
while the Combo Pac costs $549. SC 
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AT LAST! Low cost Inter 


By special arrangement with leading Internet supplier Connect.Com, 
SILICON CHIP brings you low cost, user-friendly Internet access 
without the usual negatives of other Internet access plans. 


First of all, here's what you DON'T get: 


X No time limits. Why should someone else stop your access? 


X No 18 minute block charges. You pay only for the time you access. 


X No megabyte limits. If you want to download huge files, you can! 

X No download charges. Many providers charge $$$ extra! 

X No excess megabyte charges. Many providers charge $$$ extra! 

X No administration charges. None of those mysterious bills! 

X No helpdesk charges. If you get into trouble, we're here to help! 

X No special CD-ROM program to hack your registry, make 
unwanted changes to your system or clutter up your hard disc. 

X No penalties for exceeding your limits - because there aren't any! 

X No drama! Your web experience should be a pleasure, not a pain! 

X No fine print to catch you! 

X No 3-month or 6-month minimum contract period. 

X No setup charge if you prepay for a minimum of 3 months. Most 
providers charge you a setup fee regardless... 


And now, here's what you DO get: 


VU Naturally you get your own email address - yourname@silchip. 
com.au - accessible from anywhere іп the world! 

v An easy to follow setup procedure using software already built in 
to your computer (Windows 95/Windows 98). 

No need to load new discs or CD ROMS. 

vy Fast access via 56K modems. Of course, our system will also 
allow access at your modem's fastest possible speed., 

v Local call access from all capital cities (including outer areas) 
and many regional centres. These locations will increase to 
over 100 during the next year. 

v/ Travel around а bit? Our system allows free roaming: you can use 
your access from any of our in-dial locations. While you might 
live in Melbourne, you can dial in from Sydney or the Gold Coast, 
for example. And there is no additional charge for this service! 

v/ On-line help and free help desk; you get a real live human to talk 
to if you have difficulties with setup or access. And help is free! 


Does all this sound good? Yes? Well, it £ets even better! 

и You get up to 3MB for your own web page. 

У/ There аге no cheques to worry about to pay your bill. We will 
bill you automatically every month by email and then we will 
debit your credit card automatically. 

y If you want to cancel the service at any time, just email us and 
we will only charge you for that month plus your time charges 
to that date, if any. 

v/ There аге no cancellation fees, no administration fees or other 
charges (there's not even a setup fee if you pre-pay for three 
months or more, otherwise a once-only $10 setup fee applies). 


The fine print 


Still not convinced? 
Check us out at www.silchip.com.au for more information. 
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And there's а 
plan to suit 
YOUR 
Internet access 
requirements: 


Low Volume User 


Use this rate if you are a light 
user or a beginner. 
This is a great account if you 
just want to send and receive | 
email and only use the 
worldwide web occasionally. 


$10 per month 
gets you 5 hours 
then $2.50/hour 


Regular User 


Use this rate if you want to get 
onto the Internet for just a few 
hours per month and 
send/receive email. 

This is the ideal rate for most 

peopl 


$20 per month 


gets you ten hours 
then $2.20/hour 


Power User 


| Use this rate if you want to download 
lots of data (music, software, pdfs etc) 
and you don't want to be hit with any 
excess megabyte charges. 
And there’s NO RISK of being 


automatically disconnected when 
you're halfway through because 
you've exceeded some limit! 


$49.95 per month 
gets you 25 hours 
then $1.95/hour 


et access with no catches 


IT'S AS EASY AS A-B-C TO GET CONNECTED! 


(b) 4 
(c) WE WILL THEN FAX YOU OR POST YOU 


Date of Application: 


YOUR DETAILS 


Name 
Company Name (if applicable) ACN: 
Address 
Postcode 

Postal address (if different to above) 

== EL E: — CREE = Postcode. 
Phone No. ( ) Fax No. ( ) 
Current email address (if applicable): Signature: 


PAYMENT DETAILS: CREDIT CARD ONLY! 
T) Bankcard (J VisaCard | | Mastercard Card No: ШЕШЕ) Па ШЕШЕ ШЕШЕ 


Card expiry date /____ Cardholder Name (if different from above) 


SERVICE TYPE One month minimum. If you prepay for three months you avoid paying the setup fee of $10.00 


One Month ($10.00 SETUP FEE APPLIES) Three Months (NO SETUP FEE) 

© Low Vol: $10 + $10 setup fee (5hrs then $2.50/hr) (Low Vol: $30 no setup fee (15hrs then $2.50/hr) 

О Regular: $20 + $10 setup fee (10hrs then $2.20/nr) (О Regular: $60 no setup fee (30hrs then $2.20/hr) 
О Power: $49.95 + $10 setup fee (25hrs then $1.95/hr) [ Power: $149.85 no setup fee (75hrs then $1.95/hr) 


Note: Charges are made on a calendar month basis. When do you wish to start: 7 | straight away C beginning of next month 
Choose your email address (user name of 2-8 letters), eg, yournameG silchip.com.au 
First Choice: Second Choice: Third Choice: 


Choose your Dial-In Location (also known as POP - Point of Presence) from this list: 

О Sydney (inc outer metro) (| Newcastle 1 Wollongong О Gosford, Windsor, Wiseman's Ferry 
(Penrith, Mulgoa, Camden |1 Campbelltown, Helensburgh (1 Melbourne (inc outer metro) (| Geelong 
(Cranbourne, Mornington О Healesville, Emerald, Pakenham [ Gisborne, Romsey, Kilmore, Kinglake 
О Lara, Balliang, Bacchus Marsh О Brisbane (inc outer metro) [Gold Coast [Perth (Adelaide 
(Hobart О Canberra 

(Note: Some locations within these areas may be community or STD calls. Please check with your telephone service provider if inany doubt) 
Initial charges (Credit card charged ONLY after password & setup information have been forwarded): 


Monthly/3-monthly plan charge: $_____ Plus setup fee: $10.00 (if applicable) Seca s Totals, 
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Add-on for a commercial alarm gives up to 
32 sensors, each individually monitored . . . 


Make Your Alarm 
System More Versatile! 


Do you have an alarm system fitted? Smart move! However, while 
many commercial burglar alarms have the advantage of good 
features and presentation for a reasonable price, they often don't 
have nearly enough inputs to cater for larger houses. Here's how you 
can extend a burglar alarm without spending a heap of dollars. 


A few years ago I had a new two- 
storey house built. During construc- 
tion, the wiring for all doors and win- 
dows was installed so that they could 
be monitored with reed switches and 
PIR detectors. 

There are 32 devices to 
monitor: 22 windows, 6 doors 
and four PIR sensors. Every 


By MAX MAUGHAN 


sound for 30 seconds before the exter- 
nal siren, so my neighbours didn't 
hear accidental alarms. 

(5). I wanted to be able to arrive and 
leave by car, via one of two remote 
roller doors without tripping the PIR 


which comes with an approved auto- 
dialer. This alarm may now be diffi- 
cult to obtain but the decoder should 
be adaptable to the vast majority of 
alarms on the market. 

The decoder interface is external to 
the alarm box. The circuitry 
uses high speed CMOS (74HC 
series chips) to ensure low 


switch has its own pair of 
wires back to a central point. 

Wiring 32 switches into four 
serial circuits to match the 
four available sectors was not 
a practical option. 

There were six problems to 
solve and the following ex- 
plains what these problems 
were and how they were 


power operation and this is 
run from the auxiliary power 
output (12VDC) of the alarm. 

Each of the four input sec- 
tors of the alarm "sees" an 
end-of-line resistor and a pair 
of relay contacts. All input 
leads to the 4-sector alarm 
are only 50cm long which 
makes them effectively noise- 


solved. 

(1). I wanted to use an un- 
modified commercial alarm 
system but its battery backup 
would also be required to 
power any add-on circuitry. 

(2). A LED indicator panel 
was required to show which 
doors and windows were not shut 
before setting the alarm. 

(3). A delayed entry door was re- 
quired so that the alarm did not need 
to be disarmed and rearmed after every 
entry. 

(4). I wanted an indoor siren to 
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Not exactly the alarm used for the decoder interface, 
but similar: this is the new model Altronics S-5920 
5-sector alarm. We believe that most commercial alarm 
systems will work satisfactorily with this project. 


free. Noise induced on long 
wiring lines is a major cause 
of false alarms. 

Fig.1 shows the interface 
circuit. There are 32 inputs, 
provided by ІС1, IC2, IC3, 


sensor in the garage. 
6. An exterior indicator was re- 
quired to show when the alarm was 
set. 
These requirements were met by 
using a decoder interface with an 
Altronics S-5490 four sector alarm 


1С4 and IC7. Each input is 
pulled low by a reed switch 
(in fact, to 0V) so in the armed state 


Fig.1 (right): this add-on circuit for a 
commercial 4-sector alarm provides 
for up to 32 points to be monitored 
with reed switches, PIR sensors or 
other devices. 
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GARAGE DOOR 
COURTESY LAMPS 


TO PINS 


Fig.2: below is the add-on circuit which 
adds the facility of an indoor siren to a 4- 
sector alarm. At left is the circuit for 
monitoring the roller-door courtesy 


lights. 


ot 
INTERNAL 
SIREN 


ALARM 


only minimal noise can be induced 
on the lines. 

When the reed switch opens the 
associated input is pulled high by a 
10kQ resistor and this signal feeds 
through to IC8, a 74HC540 inverting 
octal Tri-state buffer, to drive one of 
the four sector relays. These relays 
control the 4-sector alarm referred to 
above. 

Eight-wire Category 5 UTP twisted- 
pair data cable has been run for the 
inputs, with one pair of wires for each 
separate switch; one cable serves four 
separate switches. 


Switch monitoring 


To monitor every reed switch and 
sensor, there is a display panel next to 
the alarm keypad. The display has the 
house plan on it and LEDs are posi- 
tioned where every switch is placed. 

The total of 32 LEDs is driven by 
eight 74HC540 buffers. These can be 
arranged to turn the LEDs on or off, to 
represent the relevant circuit being 
open or closed, depending on the set- 
ting of four jumpers. 

With the LED panel circuit pow- 
ered, you can see at a glance which 
windows and doors are not shut be- 
fore setting the alarm. This can also be 
useful on rainy days to check which 
windows are open or shut. 
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Of the four zones available, zones 1 
and 2 are downstairs and zones 3 and 
4 upstairs. Zone 4 is only used when 
the house is vacant. At night when the 
family retires, three of the four zones 
are armed. 

With members of the family com- 
ingand going atall hours via the entry/ 
exit door, it is a nuisance having to set 
and reset the alarm repeatedly. 

This problem is overcome by the 
entry/exit delay circuit involving IC5a, 
IC5b, IC9 & IC10. This circuit allows 
the door to be left open for about 25 
seconds before the alarm is triggered. 

1С10, the 555 timer, provides the 
25-second delay. Its pin 4 is held low 
by the reed switch when the door is 
closed. 

When the reed switch opens, it al- 
lows pin 4 to go high and pin 1 of IC5a 
goes low to trigger the monostable 
169. In turn, this delivers a trigger 
pulse to IC10. Its pin 3 goes high for 
25 seconds and then low, to provide 
the entry or exit delay. 


Indoor siren 


The circuit of Fig.2 provides an in- 
door siren facility. This prevents the 
external alarm from sounding if the 
house occupants inadvertently trig- 
ger the alarm by walking into one of 
the armed zones. 


Instead, the internal siren sounds 
for about 25 seconds to allow the alarm 
to be disarmed. Depending on how 
the jumper at the output of IC4 is set, 
the circuit can be bypassed so that 
both inside and outside sirens go off 
together. 

The circuit of Fig.2 works in a simi- 
lar way to the entry/exit delay circuit 
described above. The alarm output of 
the 4-sector alarm is connected via a 
reed relay monitored by IC1a, con- 
nected as an inverter. 

When the reed relay closes, IC1a & 
ІС1Ь trigger the 74HC123 monostable 
and this triggers the 555 for 25 sec- 
onds to drive ІС1с and transistor Q1 
which then drives relay RLY1. Its nor- 
mally closed contacts open the circuit 
to the external siren for the 25-second 
period. 

The circuit is reset when the alarm 
is disarmed. 


Garage entry/exit 


The garage has two roller doors, 
each monitored with a reed switch 
and there is a PIR sensor to monitor 
the whole area. Pins 4, 9 and 12 of IC3 
are connected to the roller door 
switches and PIR sensor. 

Each roller door has a UHF remote 
control and the reed switches and PIR 
sensor must be disabled each time the 
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Fig.3: this alarm panel shows the plan of the 2-storey house. There are LEDs 
for every door or window being monitored. 


remote controls are operated. This is 
done by monitoring the two lights 
fitted to each door that come on and 
stay on for a couple of minutes when 
the door is opened or closed with the 
remote control. 

These lights are detected with a 
simple circuit containing two LDRs, a 
resistor and a transistor, which pulls 
the input pins 5, 9 and 13 of IC3 low. 

While these are low, the output of 
IC3 is disabled so the alarm cannot be 
tripped while the roller door lights 
are on. 

The LDRs must be shielded from 
external light so that daylight does 
not defeat the system. 

When leaving the home by car, the 


procedure is to set the alarm, open the 
respective roller door with the key 
remote control, drive out and close 
the roller door by the remote control. 

Then when the roller door lights go 
out, the garage is protected by the 
alarm. Manually opening the doors, if 
you get past the PIR sensor, will trip 
the alarm. 

To provide an outside indicator, a 
LED and 2.2kQ series resistor were 
connected to the programmed output 
of the 4-sector alarm. 

This was programmed to come on 
when the alarm was set. Thus family 
members can see whether or not the 
alarm is set when they are leaving or 
arriving home. sc 
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Getting started 
with Linux; Pt.4 


Tn our final article on Linux, we take a look 
at firewalls and security issues. In particular, 
we describe the risks and tell you how to 
protect yourself from some of the “nasties” 


on the Internet. 


By BOB DYBALL 


Your local network IP addresses may 
be “invisible” to the Internet but that 
doesn't mean you're totally protected. 
There are still some important secu- 
rity issues to consider and this in- 
cludes filtering both incoming and 
outgoing communications. 

Although your network "packets" 
are protected to some extent by being 
non-routable, your network is still 
connected to the Internet via the router 
(see Pt.3). When a machine on the 
network accesses the Internet, pack- 
ets of information for an outside ad- 
dress are first placed in a wrapper 
labelled 192.168.1.1 and sent to the 


"firewall" comes into play. Think of a 
firewall as a super-fast censor. By way 
of analogy, it looks at the outside label 
onany envelopes going out or coming 
in and if they don't have the correct 
details, drops them in the bin or 
records the information in a log file 
(or both). Do this to IP packets and 
you have a firewall. 

There are two basic ways of run- 
ning a firewall: (1) either let every- 
thing through to begin with and then 
decide what you don't want and block 
it; or (2) let nothing through until you 
need something specific and then al- 
low only this information to pass. 


Once your system is “infected”, these programs 
can be used remotely by a third party connected 
to the Internet to read, write or delete files from 


your PC. 


gateway/router. The router then for- 
wards the information to the correct 
address on the Internet. 

Conversely, each time a response is 
received, the router passes it back to 
the correct machine on the network. 

That's all very well but what if you 
would like to stop people (staff, chil- 
dren, students, etc) from playing 
Quake over the Internet and get them. 
back to work? Is there a way of doing 
this but still allow them to use email 
or a web browser? 

The answer to both these questions 
is "yes" and here we find that the 
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The first method has the advantage 
of being easy to set up and is probably 
the best approach for those imple- 
menting their first firewall. On the 
other hand, if you don't want to sepa- 
rately specify a block on IRC, Quake, 
DOOM or any number of other pro- 
grams, the turn-everything-off-first 
approach is the best. 

The latter approach can get rather 
complicated. On my own system, a 
relatively simple configuration file for 
ipfswadm — a firewall program for 
Linux — just fits on 20 printed A4 
pages. This compares to just 2 or 3 A4 


pages fora moderately complex Samba 
configuration file (/etc/samba.conf)! 

By the way, the ipfswadm program, 
as used on Linux kernels up to 2.0.36, 
is now being replaced by ipchains 
under the newer 2.2.x kernel. This 
shouldn't prove too much of a prob- 
lem, since the tried and true 2.0.35 
kernel is used in Caldera's OpenLinux 
1.3, while 2.0.36 is also used in the 
latest RedHat 5.2 or Slackware. 

Unless you have a penchant for ad- 
venture, stick to the older tested ker- 
nels, especially where security is an 
issue. That's because you'll be able to 
check the net for any patches to fix up 
security leaks in the older versions, 
instead of wondering if, or when, 
they'll be found on a new release. 

If you are using ipfswadm and in- 
tend using the "let nothing in" (well 
almost nothing) approach, you should 
check out the following website: 
http://rlz.ne.mediaone.net/linux/firewall/- 

This site lets you design your own 
firewall. The author also offers a 
“home network" version of this great 
on-line configuration tool at no charge. 
You simply enter the details of your 
firewall requirements and it helps you 
setup an ipfswadm configuration file 
— called re.firewall — to suit. 

If you want to use ipchains, check: 
http://www.rustcorp.com/linux/ipchains 

This site includes the release itself, 
as well as documentation, version in- 
formation and links to a number of 
other related firewall and security 
websites. 


IP masquerading 


IP Masquerading is another method 
of letting some packets through while 
denying access to others. Various pre- 
set packages for this are available with 
many current distributions. Similarly 
“binaries” (ie, pre-compiled program 


files) for ipchains, along with the “how 
to" files, are available from various 
sources on the net. 

Which ever way you go, be sure to 
checkthe version numbers. Some ker- 
nels will not work with various ver- 
sions of ipfswadm or ipchains. If you 
want to find out how to use IP Mas- 
querading, check for a text file enti- 
tled /doc/HOWTO/mini/IP-Masquer- 
ade (again, watch the case) on the CD- 
ROM for your Linux distribution. 


Netbus & Back Orifice 


Back Orifice (a pun on the Microsoft 
"Back Office" product range) and 
NetBus are both "Trojan horse" pro- 
grams; ie, they appear to be some- 
thing other than what they really are. 
Both can seriously compromise the 
security of your network and can al- 
low a hacker to get up to all sorts of 
mischief. Usually, they are distributed 
disguised as a joke program and are 
often spread via email. 

Not long back, it was the "Free Coke 
Tray" joke. This often appeared as a 
simple email attachment called 
runme.exe or some other appealing 
name. When clicked, it displayed a 
message asking "Do you want a free 
Coke tray" and, of course, when you 
answered yes, out popped the CD- 
ROM drawer. 

The joke might have ended there 
but for the fact that this program has 
been used by some people to hide the 
NetBus or Back Orifice programs. Once 
your system is "infected", these pro- 
grams can be used remotely by a third 
party connected to the Internet (they 
can be anywhere in the world) to read, 
write or delete files from your PC. 
They also have the ability to allow 
that person to "see" a screenshot of 
what you have on-line, to "see" what 
you type, to type in keyboard entries, 
to move the mouse pointer and to 
even display OK/cancel dialog boxes 
on your screen. 

But that's not all. The person who 
releases these Trojan horses (and this 
might not be the person who gave it to 
you; they too might be a victim) can 
scan a block of IP addresses, waiting 
for one of their victims to go on-line. 
After that, it’s only a short step to 
learning trade secrets, "borrowing" 
credit card details, or simply deleting 
filos on the victim's computer just for 
the fun of it. 

It wouldn't even matter if you were 
viewing a web page from a secure site. 


Take a look at: www.everythinglinux.com.au 
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Linuxis available from 
alot more places than it 
used to be. Once you 
had to “troll” the net look- 
ing for Linux and spend 
interminable periods 
downloading the files. 

Having done that, you 
would then often find 
that a later version had 
already been released 
and was available 
somewhere else. 

To overcome this 
problem, a number of 
software retailers are 
now selling boxed cop- 
ies of Linux off-the-shelf, 
complete with manuals. 
No, it's not illegal and yes you have 
to pay but the price is usually less 
than $100.00. The GPL (or Gnu Pub- 
lic License) allows for books, support 
packages and so on to be added to 
the Linux package and sold together 
for a reasonable amount. 

Note: sometimes the additions can 
be illegal to copy and distribute, as 
they are licensed for one person to 
use only. Many distributions can, 
however, be quite legally copied and 
given to your friends, so check the 
literature that came with your pack- 
age carefully for copyright informa- 
tion. 

This GPL license system allows 


companies like EverythingLinux to 
operate. This Australian company ex- 
ists to sell and support Linux and 
offers a package called "Bleeding 
Edge Linux". 

And it really is "bleeding edge" 
stuff. They burn the CD-ROM for you 
after you place an order, so that you 
getall the latest updates and drivers. 
The CD-ROM is self-booting and 
costs just $10 plus postage. 

EverythingLinux also offers sup- 
port packages for Linux (24 hours 
per day 7 days per week). Check out 
their website at: 
www.everythinglinux.com.au 
for all the details. 
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Another party could still (in theory) 
see what was happening from a screen 
grab sent independently of the secure 
logon. 

OK, before you panic and turn off 
your PCs, you can tell if your system 
has been "infected" fairly easily 
(strictly speaking, they're not really 
viruses). An up-to-date anti-virus pro- 
gram will detect either of these pro- 
grams and tell you how to remove 
them if necessary. 

Provided you take some basic pre- 
cautions, a personal standalone PC 
should be relatively safe. That means 
keeping your anti-virus software up- 
to-date and never executing email at- 
tachments unless you're absolutely 
certain that it comes from a trusted 
source and you know what it is. 

The situation with networked PCs 
can be rather different. In this case, 
it's all to easy for a disgruntled em- 
ployee or student to infect a network. 

Note that, with NetBus and Back 
Orifice, the person wishing to remotely 


control a PC can only do so while 
there is an active IP connection. If you 
have a network which only runs ei- 
ther the NetBeui or IPX/SPX protocols 
(or both), then you are safe from these 
particular programs, at least. That's 
because they only work with the TCP/ 
ІР protocol. 

If you are running the TCP/IP pro- 
tocol internally, then it’s possible for 
someone within the LAN to access 
another system on the same LAN us- 
ing these programs. And, of course, if 
you are running a dial-up or perma- 
nent Internet connection, an external 
hacker can access you while ever you 
are on the net. 

To prevent access from the outside 
world, you need a firewall. Back Ori- 
fice defaults to port 31,337, while 
NetBus defaults vary from version to 
version, with ports 12,345, 12,346 and 
12,331 being commonly used. Setting 
up blocks on the ports used by NetBus 
and Back Orifice will go a long way 
towards preventing problems but don't 


forget that it's quite possible for a pro- 
gram to use ports that are normally 
used for something else. 

As an example, this technique is 
used legitimately by DCOM and 
CORBA on port 80, where you might 
normally use a web browser. 

The Happy99.exe Trojan horse is 
another recent example of a program. 
that works along these lines. It sends 
unwanted email with the Happy99.exe 
attachmentthough a conventional port 
but as far as a firewall is concerned, it 
“looks” the same as your email client. 
As with Netbus and Back Orifice, 
Happy99.exe can easily be detected 
by up-to-date anti-virus programs. 

Achievinga happy balance between 
speed, security and access restrictions 
is not always that simple. At the very 
least, a log can alert you to peculiar 
activity. An early warning of unau- 
thorised access will go a long way 
towards preventing problem people, 
either inside or outside your organi- 
sation, from causing real damage. 


— 
Acknowledgement: to Larry Ewing at 
lewing@isc.tamu.edu for the Linux pen- 
guin “Tux”. sc 


_——_——— 


Mailbag - continued from page 27 


depend on such factors as peak load 
current, the type of load (inductive, 
capacitive or resistive) and leakage 
inductance in T2. 

Variations in leakage inductance 
due to variations in the gaps between 
core halves can be quite large. That 
might explain why some units will 
operate quite happily forever without 
distress, while others might consist- 
ently break down no matter how many 
times the transistors are replaced. 

Iwould suggest fitting a 15V or 18V, 
1W zener diode from gate to source of 
each Mosfet. A resistor of, say 47 in 
series with each of D5 and D6 might 
also be worthwhile (to reduce current 
surges through the zener diodes). 

Sometimes feedback loop instabil- 
ity, due either to inadequate phase 
margin or to noise pick-up in the loop, 
can cause adverse effects such as dou- 
ble-pulsing of the main inverter tran- 
sistors. This, in turn, can increase 
stresses in the transistors due to over- 
heating or excessive voltage and cur- 
rent spikes. 

An unstable loop can often be iden- 
tified by strange squealing noises from 
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aswitching inverter. Placing a capaci- 
tor in the feedback loop will usually 
help, though it can make things worse 
ifinadequate phase margin is the prob- 
lem. A resistor (eg, 1kQ) in series with 
a capacitor (eg, .001uF) from pin 1 to 
earth may help if instability persists. 

H. Nacinovich, 

Gulgong, NSW. 


Compiler for the PIC 
microcontroller 

After reading with great interest 
your PIC programmer featured in the 
March 1999 issue of SILICON CHIP, I 
have found a compiler for the PIC- 
16F84 microcontroller that does not 
require any knowledge of assembly 
code. It uses a high level language 
similar to C. The compiler has com- 
mands for Delay, LCD displays, RS232 
communications and many other com- 
mands, making the PIC very simple to 
program. 

The compiler is called JAL (Just 
Another Language). It comes with a 
number of examples and a fairly com- 
prehensive manual and best of all, it 
is free. The web site can be found at 


http://www.xs4all.nl/~wf/wouter/ 
pic/jal/index.html. 

D. Chinnery, 

Tom Price, WA. 


Ventilation in cars 

Inote your comments in the article 
on the Carbon Monoxide Alarm in the 
May 1999 issue, where you suggest 
that car air conditioning be set to 
recirculation in heavy traffic. Please 
note that the current Ford Falcon AU 
model does not have flow-through 
ventilation. The lack of flow-through 
ventilation will permit the buildup of 
carbon dioxide. Mercedes Benz has a 
sophisticated system which vents the 
car at predetermined intervals but the 
system used by Ford is not as good. 

I would suggest a dual model to 
monitor both carbon monoxide and 
carbon dioxide or alternatively, a sepa- 
rate carbon dioxide model. The greater 
number of vehicle passengers, the 
faster the carbon dioxide builds up. 

I. Deal, 

Melbourne, Vic. 

Comment: while the suggestion to pe- 
riodically vent the car is a good one, 
we do not know of any source for a 
carbon dioxide sensor. sc 


Got a technical problem? Can't understand a piece of jargon or some technical principle? Drop us a line 


and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Dolby Surround 
decoder is no more 


I have an analog multimeter that is 
getting a bit old but it is still working. 
It has a 10A AC range. I also have a 
new 19-range digital multimeter but 
no AC amp range. Is there an add-on 
circuit I can make to get AC amps, like 
the DC current range up to 10A? 

Tam also upgrading my mono VCR 
to a stereo one. I was hoping to build 
the Dolby Pro-Logic from the Novem- 
ber/December 1995 issues using the 
Jaycar kit but was told, by Jaycar in 
Auckland, NZ, that it is no longer 
made because of chip problems. Is 
this true? (L. I., Glenfield, NZ). 

ө It is possible to measure AC cur- 
rents with your digital multimeter 
using the AC volts range. All you need 
isa suitable shunt rated at 10A and of 
asuitable resistance to generate a volt- 
age which can be read by your multi- 
meter. For example, if you use a 0.10 
shunt, it will produce a voltage drop 
of 1V AC with 10A passing through it. 

Jaycar have discontinued the Dolby 
Surround project but not because any 
chips are unreliable. The reason is 
simply that complete Home Theatre 
systems (which include Dolby Sur- 
round Sound decoding) from Yamaha, 


Engine performance 
monitoring 


I'd like to see a project on engine 
performance monitoring for street 
cars. 

Ihada Ford Fairmont with a fuel 
economy trip computer and I'd like 
to build one but I can't find a de- 
viceto measure fuel flow. There are 
plenty available for the marine in- 
dustry but I can't find one with a 
low enough scale to suit an ordi- 
nary street car. 

An ordinary street car burns 
about 12 litres per hour (Z00ml/ 
minute) on the highway but the 
marine devices start at about 11/ 


Philips and others are now so cheap 
that it is not worth building a kit. 


Universal inverter 
wanted 


Over the years I have become а great 
fan of some of your projects and have 
a number of them around my place. 
As I have no mains power and little 
money, your simple approach to such 
things like inverters has proved in- 
valuable. I have built the inverter from 
the February 1992 issue of SILICON 
CHIP, with BUK456-60A Mosfets. T 
believe there is a need for a universal 
circuit that we can use to construct 
new inverters, as well as bring old 
units back to life. 

I have found absolutely no prob- 
lems with modified square wave (ex- 
cept in a few applications and there 
have been easy ways around them). 
We need a good voltage control. The 
low voltage cut-out is a nuisance; it 
always happens when I am in the 
middle of sending or receiving a fax 
or running the computer printer. The 
option of a buzzer coming on would 
be preferable. 

An automatic start-up is all right 
for some of the bigger units. The ideal 
would be to have it on part of the 


minute, ranging up to 1001/minute. 
I know one of the Australian elec- 
tronics magazines did a project on 
one some time in the last 20 years 
but I can’t find it. 

Can you help? (C. R., Cairns, Qld). 
€ We don’t know of any cheap fuel 
sensors for car computers. Perhaps 
you could obtain one from a car 
wrecker. 

On the other hand, if your car 
has fuel injection, it is possible to 
monitor fuel flow by measuring the 
duty cycle of the signal fed to the 
injectors. 

Our fuel monitor project, pub- 
lished in August 1995, used this 
principle. 


board that can be broken off if not 
required. 

The transformers are also too ex- 
pensive for inverters. Is there a prob- 
lem in just unwinding a few turns off 
a stock standard toroidal transformer 
for the 12V windings (that is, if we do 
not have an old inverter coil in the 
shed)? The voltage sensing could ei- 
ther be wound over the top of the 
existing windings or taken from a 
transformer out of a transistor radio 
connected across the output winding. 

As far as the output is concerned, it 
would be great to be able to boost it up 
to any output up to 600W by just 
adding the right number of Mosfets to 
an appropriate transformer. Being able 
to make small inverters is just as im- 
portant as these take less power to run 
and are very necessary to have along- 
side the bigger unit. 

It is my opinion that it does not pay 
to have an inverter over 600W. If more 
power is required it pays to use a 
generator. You charge the batteries at 
the same time. All you are paying for 
with bigger inverters is extra batteries 
and generating capacity. People are 
getting quotes from $14,000 upwards 
to install an alternative system. Our 
community is doing it for less than 
$3000. 

A bigger updated version of your 
February 1992 design with modified 
square wave, voltage sensing and volt- 
age control using something like 
BUK456-60A switching would be 
something many of us would just love 
to have. We do not need things with 
bells and whistles on them; this can 
be left for the people who want to pay 
more than $14,000 and there are none 
of them around here. (R. B., Licola, 
Vic). 
€ It is possible to take turns off the 
secondary of 12V toroidal power trans- 
formers but it is hard work because 
the wire is generally so stiff. 

Generally, it is not practical to pro- 
duce a universal inverter with a rating 
up to around 600W. You will find that 
designing an inverter for a particular 
power range produces a much more 
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Interference in TV 
pattern generator 


Can you advise please whether 
any modifications or improvements 
have been published for the TV 
Pattern Generator, as described in 
the June & July 1997 issues? My kit 
selects and displays all the modes 
satisfactorily but some modes are 
flawed by weak superimposed un- 
stable patterns. 

Interference is particularly no- 
ticeable on the white raster; less so 
on the red raster. On some TV sets 
it is possible to count 18 weak un- 
stable narrow vertical rope-like 
stripes on the white raster. What 
appears to be a weak blanking pulse 
also drifts slowly down the screen, 

On the crosshatch display every 
vertical line is displaced slightly, 
ina slow cyclical fashion, from top 
to bottom of raster. The colour bar 
display is stable but the transition 
between bars is less sharp than I 
expected. These effects are less no- 


efficient circuit in terms of current 
drain. 


Cables for 
video projector 


Ihave finally finished building my 
complete home theatre surround 
sound system based on your early 
Dolby Pro-Logic Decoder which I built 
into a 2U 19-inch rack case, a better 
choice than the plastic case supplied 
with the original project back in De- 
cember 1994. Apart from the obvious 
screening benefits of a metal case, it 
looks great. This decoder is teamed 
up with a separate preamplifier and 
power amplifier combo, which con- 
tains no less than five of the 115W 
RMS modules you presented in April 
1996. This power amplifier combo will 
also be used later for Dolby digital. 

The whole system was mounted in 
a modular rack frame supplied by 
Altronics. For the subwoofer, I built a 
bandpass enclosure with a 12-inch 
driver. The power amplifier module 
and filter used to drive this speaker 
was also mounted in the enclosure. A 
complete module designed for this 
purpose is sold by Jaycar Electronics. 
It has auto on/off, high and low audio 
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ticeable if the TV set brightness is 
reduced below normal. 

The kit's 5V rail is clean; ће 12V 
rail has less than 10mV of noise 
and all chip waveforms are clean. 
and stable. Blanking and sync wave- 
forms going to the colour-encoder 
chip seem normal. 

Extra earthing of the chip nega- 
tiverails does nothing. Earthing the 
sound input ofthe LM3850 RF mod- 
ulator also does nothing. I suspect 
the problem may be due to the PC 
board groundplane layout and that 
the interference may be common to 
all kits. It may even be due to inter- 
ference from the TV set connected 
to the pattern generator. 

Any help you can offer to reduce 

this minor but annoying effect 
would be very much appreciated. 
(C. H., Hughes, ACT). 
@ The problem you are having with 
the TV Pattern Generator is not com- 
mon to our knowledge and there 
have been hundreds of these 
projects built. 


inputs and over 150W of sheer grunt. 
My friends who have heard my sys- 
tem describe it as awesome. 

As a final touch to my system, I 
mounted two electromagnetic trans- 
ducers (also sold by Jaycar) in my 
lounge chair and supplied them from 
the subwoofer amplifier. When I turn- 
ed them on the first time, I was watch- 
ing Star Trek Deep Space Nine and a 
battle with the Jem’Hadar. I had to 
hang on for grim death as Photon 
Torpedos were exploding all around 
me and shaking my chair and every- 
thing else for that matter, to pieces. 
After that experience, an action move 
would not be the same without them 
turned on. 

My latest addition to the system is a 
video projector manufactured by 
Mitsubishi (model LVP-X100A). I plan 
to mount this off the ceiling above the 
seating area. The distance between 
the projector and the VCR is over 15 
metres. My question is what kind of 
cable should I use to connect them 
together? The projector and the VCR 
use RCA connectors; yellow for video 
signal and white and red for the stereo 
audio signal. 

I have been led to believe that out- 
puts from video recorders were 750 


1f possible, it would be wise to 
test the TV Pattern Generator using 
the direct video output. You can 
either connect the video output to 
the TV set directly if it has this 
facility or connect it to a VCR. Se- 
lect AV on the VCR and then tune 
the TV set to the VCR’s RF output 
channel. 

If the patterns are now clear of 
all the interference and wavy lines, 
you can assume that the modulator 
within the Pattern Generator is giv- 
ing a low output. You can increase 
the modulator output simply by 
shorting out the 470uF capacitor 
between the wiper of VR2 and the 
video input to the modulator. This 
will prevent video signals going 
below ground to allow more modu- 
lation depth. 

Also, it is important to set the 
video level using VR2 to obtain the 
best picture. Make sure that you are 
using a 5V supply for the Jaycar 
modulator rather than the 12V fed 
by a 1800 resistor. 


impedance so using a good coaxial 
cable would be a better choice, espe- 
cially over a long distance. Could you 
please advise me? Also, is there a 
video signal amplifier I could use to 
make up any loss in signal over that 
distance? (K. S., Morphett Vale, SA). 
Ф Your home theatre sound system 
sounds really impressive. With the 
addition of a video projector you'll 
never want to go to the cinema again, 
(unless you want to see Imax). 

Your video projector should be able 
to drive about 20 metres of cable but it 
must be good quality 750 coax. Турі- 
cally, it should be at least 6mm in 
diameter and with a foam core. 


Spacewriter letters 
are squashed 


Ibuilt the Spacewriter described in. 
the May 1997 issue. I have one prob- 
lem in that the first characters of the 
message appear squashed. This is 
happening because the delay adjust- 
ing trimpot VR2 is only working at its 
higher side. When I try to increase the 
delay time by adjusting VR2 anticlock- 
wise, all the LEDs stop working. Please 
help meto solve problem. (Farid — via 
email). 


Ф The characters will appear to be 
squashed up at the left if the delay 
time is too short, as set by VR2. If the 
delay is set to its minimum position 
you may not "see" any characters since 
the message will have passed before 
the Spacewriter is swung. Try adjust- 
ing VR2 fully clockwise to obtain the 
maximum delay. Then adjust the rate 
trimpot VR1 so that you can see the 
display as the Spacewriter is swung 
from side to side. Adjust VR2 for best 
results with regard to the compres- 
sion of the character at the start of the 
swing. 

There is also some practice required 
to obtain the best display. You may 
find that your technique is unsatisfac- 
tory for the values of delay and rate. 
The rate can be changed either by 
decreasing the .068yF capacitor at pins 
2 & 6 of IC2 for a faster rate or increas- 
ing the value for a slower overall rate. 

The delay can be changed by in- 
creasing the 14F capacitor at pins 5 & 
6 of IC5d. 


Power amplifier 
ratings 


Your power amplifier described in 

the August, September & October 1997 
issues is rated at 500W into 4Q and 
278W into 8Q, but has a music power 
rating of 590W into 40 and 315W into 
8Q. What is the difference between 
output powerand music power? (Jason 
- via email). 
ө The rated output power is the con- 
tinuous or RMS power output. The 
“music” power is the power available 
in short bursts, in this case for 20ms 
bursts, as outlined in the American 
THF standard. We featured a major 
article on music power, amplifier 
headroom and related subjects in the 
July 1988 issue. 


Rolling code 
transmitters 


I have read your articles on remote 
garage door openers in the April & 
May 1998 issues and was very inter- 
ested. I have just been given an old 
B&D door opener but I’m concerned 
about new scanning and code grab- 
bing equipment on the market. Do 
you have a project in one of your 
issues that’s a remote control unit 
which prevents code grabbing and 
scanning. (Steve — via email). 

ө We don't have a rolling code ОНЕ 


Waa-waa pot 
pedal travel 


I’ve just finished making the Waa- 
Waa pedal as described in the Sep- 
tember 1998 issue and I was won- 
dering about the slider pot. I get an 
effect from sliding the pot only the 
first little bit, about a quarter the 
full length (it’s a 50kQ slider pot), 
then from there to the end it seems 
to do nothing, which doesn’t seem 
right. lalso get a strange hiss which, 
while it’s not that strong, is still 
noticeable while it’s in the “on” 
mode. What can I do to fix it? (Luke 
— via email). 

ө The fact that you are obtaining a 
satisfactory effect over a small por- 
tion of the pot range suggests that 
the problem could be one of two 
things. First, check that the slider 
pot is a linear type. You can easily 
check this by measuring the volt- 
age at the wiper of the pot with 
respect to the ground. The voltage 
should rise smoothly from OV up to 


transmitter. If you want to avoid the 
possibility of scanning, you might con- 
sider using an infrared controller or a 
UHF transmitter with a very restricted 
range. 


High current 13.8V 
supply wanted 


You presented a revised 40V 8A 

power supply in the April & May 1998 
issues of SILICON CHIP. This new de- 
sign prompted me to consider a simi- 
lar review of the 13.8V 25A transceiv- 
er power supply of May & June 1991. 
Is it probable that you will develop a 
new protected high-current 13.8V 
switching power supply, or if not, what 
modifications to the April 1998 de- 
sign would render it suitable for this 
purpose and what maximum continu- 
ous current output could be expected? 
(D. B., Regents Park, NSW). 
Ф Itis not possible to modify the 40V 
8A power supply to deliver 13.8V at 
25A. While the overall power levels 
may be roughly the same, in practice, 
the much higher current means that 
you would need a complete re-de- 
sign. We still regard the 13.8V 25A 
supply as a valid design and don't 
have any plans to upgrade it. 


10V as the slider is moved over its 
range. The voltage should be about 
5V at half setting. 

If the voltage rises quickly from 
OV to near 10V in only a short move- 
ment of the pot, you can suspect 
that it is a log type. Logarithmic 
pots are nowadays labelled with an 
“A” while linear pots are labelled 
with a “В”. 

The second problem could be that 
the frequency of operation is too 
high so that the Waa-Waa effect is 
operating from well above 50Hz and 
beyond 2kHz. This could also ex- 
plain the lack of effect after the pot 
value reaches the 25% position. 
Check the value of the capacitor 
between pins 6 & 7 of IC3 and the 
resistors at pins 11 & 12. 

Note that trimmer VC1 should be 
adjusted for minimum noise out- 
put when the pot (ie, the Waa-Waa 
pedal) is in the open position. In 
other words, pin 9 of IC3 should be 
at OV and VC1 is adjusted so that 
the output noise is acceptable. 


Misfiring with the 
multi-spark CDI 


Iam writing about your Multi-Spark 
CDI system, as described in the Sep- 
tember 1997 issue of SILICON CHIP. I 
have built two of these units for my 
1965 6-cylinder Chevrolet Nova, one 
of which works perfectly. The other 
works perfectly up to 1000 RPM but 
refuses to go above 1500 RPM; the 
motor just splutters. Do you have any 
ideas? I had to change the .ОЗЗЏЕ ca- 
pacitor across the MJE340 to .00474F, 
to get my tacho to work. 

Also, my Kenwood mixer uses à 
thyristeron (2N6347 or 2N6395). Can 
you tell me what a thyristeron is and 
how it works? 

Ihave an AM/FM radio which uses 
only one single IC apart from capaci- 
tors and resistors. Can you please tell 
me what this chip is called and where 
to get one? (Е. J., El Arish, Qld). 
€ Assuming that your CDI is deliver- 
ing 300V to the dump capacitor when 
the motor is otherwise dying, it seems 
as though you have a problem with 
the trigger circuit. Do you have the 
right value for C3 (values shown on. 
circuit) and is it soldered properly 
into place? 
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Shift indicator 
for cars 


Can you tell me how to convert 
the Gear Change Indicator pub- 
lished in the September 1998 issue 
to take a signal from the distributor 
or tachometer input. Is it possible 
to feed the signal from the distribu- 
tor straight into the board? (A. S., 
via email). 

ө The circuit can be modified to 
operate from a low voltage signal 
from the ignition system by alter- 
ing two capacitor values. Change 
the 0.1uF capacitor at pin 2 of IC1 
to .033uF and the 10uF capacitor 
at pin 4 to 2.2uF. Pin 11 must be 
biased to half-supply by connect- 
ing a 10kQ resistor from this pin to 
the +5V rail. The 4700 resistor be- 
tween pins 1 & 11 should be re- 
moved. Also change the 1000 re- 
sistor at pin 1 to 10kO and remove 


Your Kenwood mixer actually uses 
a thyristor, also known as a Silicon 
Controlled Rectifier (SCR). Its speed 
control circuit is similar to one we 
published in the September & No- 
vember 1992 issues. 

We are unable to help you with the 
IC identification but there are quite a 
few of these which are produced in 
Asia. 


Adjusting the 
Railpower Mk.II 


Ihave been operating the RailPower 
Mk.II (September & October 1995) on 
a rather large model railway layout 
for some time now, and find it ex- 
tremely reliable and powerful. My 
query is can the speed rise time be 
adjusted to rise in less time than the 
design setting? (Don - via email). 
© On page 43 of the September 1995 
issue we state that “the inertia setting 
controls the time the train takes to 
accelerate from zero to maximum 
speed. This adjustment can range from 
zero to four minutes. 

On page 39 of the October 1995 
issue under “Calibration” we men- 
tion that the pots (including inertia) 
may need adjusting several times to 
get the desired results, In other words, 
having gone through the testing pro- 
cedure, you then need to adjust the 
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the .001yF capacitor. Connecta4.7V 
zener diode between pin 1 and 
ground to limit high voltages to the 
pin 1 input. 

The circuit can then operate from 
a 12V signal which is triggered by 
engine rpm and is applied to the 
pin 1 input via the 10kQ resistor. 
Note that the input is not suited to 
the high voltage from the ignition 
coil primary or at the points. 

You can also use the input cir- 
cuit featured in the 5-Digit Tacho- 
meter described in the October is- 
sue of SILICON CHIP. This will han- 
dle the high voltages from the coil 
and also filter the signal. Use the 
22kQ & 10kQ divider, the .056uF 
capacitor followed by the 14F cou- 
pling capacitor and 10kQ pull- 
down resistor. The signal from the 
1pF capacitor can then be applied 
to the revised Gear Change Indica- 
tor input. 


inertia pot several times to get the 
result you want. 


Increasing turbo 
cool-down time 


I have a question about the Turbo 
Timer featured in the November 1998 
issue of SILICON CHIP. The article says 
that it leaves the engine running for 
90 seconds. I was wondering how to 
increase that to 3 minutes. Also, is 
there any way of making the engine 
stall ifthe accelerator is pressed when 
the keys are out and turbo timer run- 
ning? (Raphael - via email). 
© You can increase the timer period 
by increasing the 390kQ resistor to 
820kQ. If you want your car to stall 
when someone pushes the accelera- 
tor, you need to install the Engine 
Immobiliser described in the Decem- 
ber 1998 issue and rig it up to a switch 
operated by the accelerator pedal. 


Temperature gauge 
for Go-Kart 


I want to make a temperature gauge 
for Go-Kart. The device would be used 
toassist in tuning the 2-stroke engine, 
by monitoring the temperature of the 
exhaust gases. The temperature range 
required to measure is between 950*F 
and 1150°F. 


Units that do just this are available 

but cost $320.00 and frankly I can't 
see how they could cost so much to 
make. They use a series of LEDs to 
indicate temperature. Could this be 
done using a K-type thermocouple (as 
used with their device) and a milli- 
voltmeter of some sort. Compensation 
for ambient temperature is not neces- 
sary, however the response time ofthe 
device has to be very short (W. M., via 
email). 
е Wepublisheda thermocouple adap- 
tor for DMMs in the December 1998 
issue but this circuit is limited to 600°C 
which is equivalent to 1112*F. If you 
are tuning an engine, perhaps you 
mightalso consider employing an oxy- 
gen sensor (suitable only for unleaded 
fuel). We published a mixture meter 
circuit using an oxygen sensor in the 
November 1995 issue. 


Expander box 
for audio inputs 


As the owner of a great Pro-Logic 

hifi system I have only one complaint: 
it has only one auxiliary input. With 
most forms of entertainment systems 
today being infrared remote control- 
led, having to get up to change from 
one input to another (even through a 
switch box) is most inconvenient, es- 
pecially for people who are handi- 
capped. I would like a remote-con- 
trolled Expander Box with up to four 
inputs and one output to go to the 
Aux input of a stereo system. (D. G., 
Woodridge, Qld). 
@ While we have not published a 
project which suits your exact require- 
ments, it would be reasonably straight- 
forward to adapt the 8-channel re- 
mote control circuit featured in the 
February 1996 issue of SILICON CHIP. 
It used relays for switching. 


Programmable ignition 
connections 


I have made your Programmable 
Ignition system together with the high 
capacity CDI and the knock sensor 
kit. [have two main questions which 
the kit seller can’t answer. Where 
should the coil connection to the 
knock sensor go? If it goes to the coil, 
won't it get misleading information 
from the Multi-Spark CDI? What hap- 
pens to the LED display on the knock 
sensor as there appears to now be no 
output from the LM311 comparator to 


ріп5 of IC2 LM3914? (S. S., Adelaide, 
SA). 

€ The knock sensor should operate 
on the Multi-Spark CDI if the ignition 
coil input is altered to handle the 
higher voltages. This would involve 
using 1W resistors for the 15kQ val- 
ues connecting to pin 6 of IC1d. 

An alternative method of driving 
the knock sensor would be to use the 
ignition coil input from the tacho 
meter signal on the Multi-Spark CDI. 
Unfortunately, the signal will need to 
be inverted using another common- 
emitter amplifier in a similar ar- 
rangement to Q5. Connect a 10kQ re- 
sistor from the collector of Q5 to the 
base of another BC337 transistor. Con- 
nects its emitter to ground and the 
collector to the 12V supply via a 10kQ 
resistor. The collector output will be 
an inverted tachometer signal suit- 
able for driving the ignition coil input 
of the knock sensor. 


Remote control 
extender not happy 
with Mitsubishi 


I have built up three of your IR 
Remote Control Extenders, as de- 
Scribed in the July 1996 issue of SILI- 
CON CHIP. I have found them to be 
very useful in most applications. How- 
ever, when I use one of these units for 
controlling Mitsubishi TVs or VCRs 
then the only way they will work is if 
the actual remote control is within 
1cm of the IR extender. 

Isuspect the IR receiver in the cir- 
cuit does not have sufficient band- 
width and/or sensitivity for the Mitsu- 
bishi units. Are you able to help by 
recommending a circuit modification 
or by suggesting a better IR detector 
which I could use? (G. T., via email). 
ө We don't have any information on 
this problem. Does anyone know of a 
solution? 


Converting the 
insulation tester 


A few years ago I built the Insu- 
lation Tester described in the May 
1996 issue but have not found it 
very useful as the minimum resist- 
ance it measures is 1.4GQ. A read- 
ing of less than this implies a fault 
but in fact the AS3100 requires a 
resistance of >1MQ so a reading of 
«1GQ may be still be well within 
the standard. 

It was therefore with interest that 
Isaw the article detailing a Megohm 
Tester in the January 1999 issue. I 
noted that there were some simi- 
larities between the two circuits 
and wondered if it would be possi- 
ble to convert the older design to 


LED ammeter green 
LED always on 


I have a problem with the LED 
Ammeter described in the January 
1999 issue of SILICON CHIP. Every- 
thing is fine with the circuit apart 
from the extreme RHS green LED be- 
ing continuously on after power up. 
No amount of adjusting VR2 can 
change this. 

I have replaced IC1 but it made no 
difference. I also noted that the 10uF 
electrolytic capacitor's positive elec- 
trode is connected to D1 in the over- 
lay diagram but is connected to pin 4 
of IC1 in the schematic. I oriented the 
capacitor this way but still no differ- 
ence was evident. (N. P., via email). 
© The 10pF capacitor should have its 
negative electrode connected to pin 4. 
The circuit diagram is wrong. Thanks 
for bringing this to our attention. As 
far as LED1 is concerned, when pin 5 
of IC2 is at 0V, LED1 should be off. 


read in MQ instead о 


2 2 t Q. Is it 
possible, without great effort or ex- 
pense, to do this conversion and if 
so, could you please tell me how? 
(D. R.,, Mansfield, Vic). 

€ As you have noted, the circuits 
are quite similar in principle. They 
differ only in the impedance of the 
leakage testing circuit. To make your 
Insulation Tester read in Megohms 
you need to replace the circuitry 
involving IC4 and IC5 with that 
involving IC2b and IC3b in the | 
Megohm Tester. 

It would not be necessary to 
change the op amps as the CA3140s 
can perform exactly the same func- | 
tion as IC2b and IC3 in the Megohm. 
Tester circuit. The LM3915 circuits 
in both testers are identical. 


Adjust VR2 to get OV at pin 5 of IC2. 
You can check this with your multi- 
meter. Also check that -5V is present 
at pin 4 of IC1. 


Notes & Errata 


Digital Capacitance Meter, February 
1999: On the circuit diagram on page 
68, trimpot VR4 should be connected 
to the +5V rail, not OV. This is cor- 
rectly shown on the wiring diagram 
on page 70. Also, on the circuit, the 
resistor between pins 5 & 6 of IC1b is 
shown as 20kQ but appears as 22kQ 
on the wiring diagram; either value 
will work. 

Command Control Encoder, Febru- 
ary 1998: Under some circuit condi- 
tions, the buffer involving op amp 
IC8a may act as an inverter and this 
upsets the circuit operation. To avoid 
this, connect a 1MQ resistor between 
the +12V rail and pin 3 of IC8. No 
other circuit changes are necessary. 
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Place your classified advertisement in 
SILICON CHIP Market Centre and your 
advert will also appear FREE in the 
Classifieds-on-the-Web page of the 
SILICON CHIP website, 
www.siliconchip.com.au. 

And if you include an email address or 
your website URL in you classified advert, the 
links will be LIVE in your classified-on-the-web! 


EXCLUSIVE TO SILICON CHIP! 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 


Enclosed is my cheque/money order for $. 
O Bankcard О VisaCad O 


or please debit my 
Master Card 


cardNo. [ | | | ] E] 


MARKET CENTRE 


FOR SALE 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HCO8, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $155.00 each. Macro Cross 
Assemblers and Disassemblers for 
above CPUs + 6800/01/03/05, 6502 and 
68HC12 for $78. Debug monitors: $78. 
for 6 CPUs. All compilers, XASMs and 
monitors: $480. 8051/52 Simulator (fast, 
now incl. 80320): $78. Try the C-FLEA 
Virtual Machine for small CPUs, build a 
*C-Stamp". Demo desk: FREE. All prices. 
+ $5 p&p. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, the 89C5x and 89Sxx 
series, and the new AVRs in both DIP 
and PLCCA44. Also does most 8-ріп 
EEPROMs. Includes socket for serial 
ISP cable. $199, $37 tax, $10 p&p. 
SOIC adaptors: 20-pin $90, 14-pin $85, 
8-pin $80. Credit cards accepted. 
GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. Ph (02) 9896 
7150; Fax (02) 9631 1236; or Internet: 
http://www.grantronics.com.au 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
$420.00 complete plus sales tax if appli- 
cable. Optional rainfall and PC inter- 
face. Used by Government Departments, 
farmers, pilots, and weather enthusiasts. 
Other models with barometric pressure, 
humidity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch ph: (03) 5968 
4863 fax: (03) 5968 5810, PO Box 18, 
Emerald, Vic., 3782. ACN 006 399 480. 


Signature Card expiry date J. 


Name 


Sret Быль = 


Suburb/town Postcode. | 


L c 
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SPEAKERWORKS: specialist in 
speaker repairs and parts. DIY refoam 
kits: 314", 4", 5", 6", 7", 8", 9", 10", 11", 
12" and 15" $39.95. Includes shims, 
dustcaps and adhesive. Largest inven- 
tory of cones, surrounds, gaskets, spi- 
ders, dustcaps, grilles, foam and cloth. 
and 4,700 custom voice coils. Phone 
02 9420 8121, Fax 9420 8131. 


TELEPHONE EXCHANGE SIMULA- 
TOR, SC February 1998. Test equip- 
ment withoutthe cost of telephone lines. 
$190. MAGNETIC CARD READER, SC 
January 1996. Holds up to 8 cards. Use 
as a door lock. $65. Melbourne 9806 
0110. 


! PRICES DOWN AGAIN ! PIR MOVE- 
MENT DETECTOR with inbuilt con- 
cealed PINHOLE Mono or DSP COL- 
OUR Camera, Microphone & Timer/ 
Controller for VCR - Lights - Etc from 
$139 * BULLET Camera just 22 mm dia 
480 Line 0.05 lux SONY CCD or DSP 
COLOUR from $132 * 32 x 32 PIN- 
HOLE PCB Modules inbuilt Microphone 
from $85 * COLOUR DSP 32 x 32 Pin- 
hole Module with MICROPHONE from 
$155 * MINI 36 x 36 Cameras from $85 
- SONY CCD $102 - COLOUR DSP 
8162" DOME Cameras from $88 SONY 
CCD $105 - COLOUR DSP $164 * SIN- 
GLE-CABLE-SOLUTIONS 5 mm dia for 
Video, Audio & Power Supply from 40 c/ 
m * BALUNS ! use Telephone or LAN 
cable for Video & Power Supply ONLY 
$15 ! DIY PAKS: FOUR Cameras, 
Switcher & Power Supply from $493 - 
with 14 Inch Monitor from $584 - with 
MULTIPLEXER for FULL-FRAME 
FULL-RESOLUTION RECORDING 
from $1173 * FOUR COLOUR CAM- 
ERAS, SWITCHER & POWER SUP- 
PLY from $829 - with COLOUR QUAD 
4 Pix 1 Screen from $1225 * With MUL- 
TIPLEXER $2056 * HIGH RESOLU- 
TION QUADS 720 x 576 (Better than 
SUPER-VHS Quality) Time & Date from 
$284 * COLOUR QUADS from $503 * 
COLOUR DUPLEX MULTIPLEXERS 
from $1329 * 14 Inch MONITORS from 
$218 – with Inbuilt 4 Ch SWITCHER 
from $256 * SEE-in-the-DARK with our 
Combination CAMERA INFRARED IL- 
LUMINATOR Kit from $170 * PREMIUM 
High Resolution 600 + Line (Better than 
SUPER-VHS Quality) COLOUR CAM- 
ERAS from $455 * 50 LED DIY Infra 
Red Kits only $19 * ALSO: LENSES 35 
Types, Outdoor Housings, Brackets, 
Dummy Cams, CCTV-TV/VCR Inter- 
face Modules, Motorised Pan Units, 
DIGITALLY SYNCRONISED Switchers 
for STABLE VCR RECORDING, 400 
page CCTV BOOK $95 or FREE * DIS- 
COUNTS: Based on ORDER VALUE, 
BUYING HISTORY, for CASH/CHEQUE 
& NZ BUYERS ! BEFORE YOU BUY 
Ask about our New Enquiry Offer & visit 
our Web Site @ www.allthings.com.au 
Allthings Sales & Services. Ph 08 9349 
9413 Fax 08 9344 5905. 


CAR AUDIO TECHNICIAN 


Eurovox Pty Ltd, located in Rowville, is 
the largest car audio distributor in 
Australia with full QS9000 worldwide 
automotive standard accreditation. 


An excellent career opportunity 
has become available for an 
experienced Bench Technician 
to join our Service Team. 


Previous experience servicing and repair- 
ing Car Audio equipment is essential. 
Tertiary qualifications are preferred. The 
successful applicant must be able to 


speak, read and write English, and 
confidently communicate on all levels. 
Excellent salary and conditions in a 
technically advanced office, with off street 
parking. 
Written applications only to: 
Mrs Lesley Schultz 
Manager, Human Resources 
PO Box 2440 
Rowville, 3178 
Facsimile 9764 4400 
e-mail: IschultzGeurovox.com.au 


cy eurovox 


Eurovox Pty Limited is an Equal Opportunity Employer 


Satellite TV Reception 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 


etc or call for appointment to view. 
We can display all satellites from 
76.5F to 180F. 


AV-COMM P/L, 198 Condamine St, 
Balgowlah, NSW 2093. 
Tel: 02 9949 7417 or 9948 2667. 
Fax: 9949 7095; www.avcomm.com.au 


Printed Circuit Board Manufacture 
48-Hour service + High quality + Low prices 
$ 1 offs to any quantity 3? 


PC CONTROLS: AF Generators, І/О 
Cards, Temperature Measurement, 


Data Logging. Plus ActiveX. 
SOFTMARK, phone/fax 02 9482 1565 
http:/Awww.ar.com.au/~softmark 


1A LASER DIODE DRIVER, 3W head 
laser power monitor, IR laser diode with 


Positions At Jaycar 
We are often looking for enthusias- 
tic staff for positions in our retail 
stores and head office at Rhodes in 
Sydney. A genuine interest in elec- 
tronics is a necessity. Phone 02 9743 
5222 for current vacancies. 


Need prototype PC beards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 
Phone: (03) 95453722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


KITS-R-US °° рох os saro sirs 
Faia Val Sot 88 
i ied othe талыс. 


NW Ful Broadcast Transmiter, 
TZ 01 Van FM BGY 133 Pups Liner $198 
teas 25 Wam pa Tear PM Bana $495 


SPECIAL STEAM 
BOAT KITS $14 


mien. 
fou Sar dun d Processor 

an sik of оооп surplus components 
Sine cy dipping. tet caros OX create bod 


Silvertone’s RC Receiver 
Still the best little performer available! 


Still only $129.50 AM or $149.50 FM. 

May be used with most ppm transmit- 

ters. This and many other radio control 
products available from: 

Silvertone Electronics, PO Box 580, 

Riverwood 2210. 
Phone/Fax (02) 9533 3517. 

www.silvertone.com.au 


housing, greatly reduced price, e-mail 
Imatthee @ perthpcug.org.au for details 
and pictures. 


PRINTED CIRCUIT BOARDS for all 
magazine projects, then goto http:// 
www.cia.com.au/rcsradio 

RCS Radio — Bexley (+61 2) 9587 3491. 
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Keep your copies safe, secure and 
always available with SILICON CHIP 
binders: they're cheap insurance! 


ж Heavy board covers with 2-tone 
green vinyl covering 


ж Each binder holds up to 14 
issues so that you can include 
catalogs 


* SILICON CHIP logo printed in 
gold-coloured lettering on spine 
& cover 


Price: $12.95 plus each 
valine Aston) 


Order by phoning (02) 9979 5644 & quoting your credit card number; or fax the 
details to (02) 9979 6503; or mail your order with cheque or credit card details to 
Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 


Robot Kits 


likers 
mobiles | 


e 


programmable 


www.robotOz.com.au 
Ph: (08) 9246-1573 
Fax: (08) 9246-1563 


‘email: kits@robo 


SOLAR PANELS: buy by mail and save! 
75 watt from $590.00, unbreakable s/ 
steel 64 watt $555.00. Largest manu- 
factured: 120 watt $995.00, flexible 32 
watt $475.00. All other sizes available, 
top brands, lowest prices. 
INVERTERS: budget inverters from 
$110.00 (12V 140W). High quality pure 
sine wave inverters from $390.00. Call 
with your requirements. 

WIND GENERATORS: wide variety 
available, call with requirements. 
TASMAN ENERGY Free call 1800 
226626 


Win $500USD cash dontronics.com 


RTN Australia Parallax distributor: Ba- 
Sic Stamps BS1, BS2, BS2-SX all ex 
stock. Chipsets also available for high 
volume applications. SX development 
tools and chips also available. New su- 
per BS1/2 development board Oz made 


Wanted 
We pay up to $60 for contributions 


to Circuit Notebook. Send youridea 
to Silicon Chip publications, PO 
Box 139, Collaroy, NSW 209; 
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now available. Custom I/O extender 
chips for the Basic Stamps. Serial Led 
driver kits, a/d kits, temperature kits, 
etc. FerretTronics servo and stepper 
motor chips. TiePie HandyScope HS2, 
Dos and Win software included. Ph/Fax 
(03) 9338 3306. 

Email: nollet@ mail.enternet.com.au 
Http://people.enternet.com.au/~nollet 


RAIN BRAIN AND DIGI-TEMP KITS: 8 
station sprinkler controllers, 60 channel 
temp monitor uses DS1820s over 500 
metres. Has PC Data logging. Mantis 
Micro Products, 
http;//www.home.aone.net.au/mantismp 


THE LOGIC ANALYSER KIT will stay 
at $750 ($800 - NZ). Ph 02 9878 4715. 
peter.baxter @tantau.com.au 
www.tantau.com.au 


A NEW address for Acetronics 
http://www.acetronics.com.au 

On-line PCB quotes, free software, DIY 
PCB supplies plus many other items & 
services. 02 9743 9235. 


PCBS MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760 

sesame @internetezy.com.au http:// 
members.tripod.com/~sesame_elec 


KIT ASSEMBLY 


ANY KITS assembled/repaired: pro- 
fessional, speedy service. Phone Nev- 
ille Walker (07) 3857 2752. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


» Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


A( | Understanding. 
- . Telephone 
Electronics 


Understanding 

Telephone Electronics* 

By Stephen J. Bigelow. 

Third edition published 1997 
by Butterworth-Heinemann. 
This is a very useful text for 
anyone wanting to become 
familiar with the basics of 
telephone technology. The 10 
chapters explore telephone 
fundamentals, speech signal 
processing, telephone line 
interfacing, tone and pulse 
generation, ringers, digital 
transmission techniques 
(modems & fax machines) and 
much more. Ideal for students. 
367 pages, in soft cover at 
$55.00. 


Audio Electronics* 

By John Linsley Hood. First. 
published 1995. Second 
edition 1999. 

This book is for anyone involved 


analog and digital audio 
equipment. It covers tape 
recording, tuners and radio 
receivers, preamplifiers, voltage 
amplifiers, audio power amplifi- 
ers, compact disc technology 
and digital audio, test and 
measurement, loudspeaker 
crossover systems, power 
‘supplies and noise reduction 
systems. 375 pages in soft cover 
at $79.00. 


The Art of Linear Electronics* 
By John Linsley Hood. 
Published 1993. 

This is a practical handbook 
from one of the world’s most 
prolific audio designers, with 
many of his designs having been 
published in English technical 
magazines over the years. A 
great many practical circuits are 
featured — a must for anyone 
interested in audio design. 336 


Servicing Personal Computers* 
By Michael Tooley. First 
published 1985. 4th edition 
1994. 

Computers are prone to failure 
from a number of common 
causes & some that are not so 
common. This book sets out the 
principles & practice of compu- 
ter servicing (including disc 
drives, printers & monitors), 
describes some of the latest 
software diagnostic routines & 
includes program listings. 387 
pages in hard cover at $90.00. 


Guide to TV & Video Technology* 
By Eugene Trundle. First 
published 1988. Second 
edition 1996. 

Eugene Trundle has written for 
many years in Television 
magazine and his latest book is 
right up date on TV and video 
technology. The book includes 


servicing information ans is ideal 
for both students and techni- 
cians. 382 pages, in paperback, 
at $55.00. 


EMC For Product 

Designers* 

By Tim Williams. First pub- 
lished 1992. Second edition 
1996. 

Widely regarded as the standard 
text on EMC, this book provides 
all the information necessary to 
meet the requirements of the 
EMC Directive. It includes 
chapters on standards, measure- 
ment techniques and design 
principles, including layout and 
grounding, digital and analog 
circuit design, filtering and 
shielding and interference 
sources. The four appendices 
give a design checklist and 
include useful tables, data and 
formulae. 299 pages, in soft 


in designing, adapting and using pages, in paperback at $80.00. both theory and practical cover at $95.00. 
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Are your SiLicoN CHIP copies getting 

damaged or dog-eared just lying around 

in a cupboard or on a shelf? 

Can you find that particular issue you 

need to refer to? 

Keep your npe safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

v Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well... 
м And they look good, too! 


Order by phone or fax from SiLicoN CHIP - or use the handy order form in this issue 


or; LED'or op-amp. Maybe the 
of 4000 or 7400 series ICs. 
are you going to find the data? 
traight to your SILICON CHIP/Jaycar Giant Data Wallchart. 


information on selecting the right heatsink, testing T " 
istors, wiring regulators. Plus capacitor marking codes, HUGE 850 к 580 3 
colour codes, loads of computer information from RAM. + Varnished for 10! 
'OMs to ‘ASCII codes and computer port pin-outs . . . - Heauy duty st 
mon. audio connector standards! All this in а glossy, gus 
ster perfect for hanging in your workshop or study! - Colour-code 


ct trom SILICON CHIP: Phone (02) 9979 5644; Fax (0 
mailing tube: $9.95 (incl. p&p); or folded $5. 


